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NEW TECHNOLOGY IN THE AMERICAN 
WORKPLACE 



WEDNESDAY, JtJSfE 23, 1982 

House of Representatives, 
Subcommittee on Labor Standards, 
Committee on Education and Labor, 

Washington^ D.C. 
The subcommittee met, pursuant to noti(5e, at 9:30 a.m., in room 
2261, Rayburn H9use Office Building, Hon. Geotge Miller (chair- 
man of the subcommittee) presiding. 

Members present. Representatives Miller, Johnston, and Ratch- 
ford. \ 

Staff present. Dennis Houlihan, research assistant, Vincent Tri- 
velli, research assistant, Grace Lewis, staff assistant, £uad Bruce 
W,ooci, minority associate labor counsel. ^ 

Mr. Miu^R. The Subcommittee on Labor Standards" of the full 
Ekiucation and Labor Committee will come to order for the purpose 
of conducting the first of a series of comprehensive hearings oh the 
impact of automation on employment and the workplace. 

Since the last major inquiry in 1961, advances in computer and 
microelectronic , technology have led society into the initial stages 
of a second industrial revolution. It is for that reason that this sub- 
committee has convened, for the purposes pf receiving testimony 
from the various persons that will be involved in the revolution 
and to try to provide Congress some^insight as to th6 impacts on 
different segments of our society. . ; • . 

' [Opehmg~sfatement ofCongressman filler follows:] 

Opening Statement of Hon George. Miller, a Representative in jCongress From 
THE State op Caufornia', and Chairman, SuBCOMMriTEE on Labor Standards 

This hearing is the first of a comprehensive series of hearings on the impact of 
automation on employment and the workplace. 

Since the last major inquiry In* 1061, advances .in computer and micro-electronic 
technology have led society ^nto the initial stages of a second industrial revolution. 
A Committer of the National Academy of Sciences predicts its impact on society 
"could be even greater than .that of the original revolution.'*' 

Ther|e is no way, nor any need, to resist this technological revolution. Bu£ our fail- 
, ure to prepare our workers and students for their role could be ruinous to our na- 
tion s economy. Colin Normani author of "Micro-Electronics at Work. Productivity 
in the World Economy" has predicted that: 

"Countries that mo^e most rapiiily in using technology will gain a competitive ad- 
vantage in international- markets." 
^ We have no alternative but to encourag^ the development of new workplace tech- 
nology in order to increase productivity and enhance our competitiveness in inter- 
national trade. At the same time, however, we must ensure that the burdens of'ad- 
justing to new technology do not fall inequitably. In our second industrial revolu- 
tion, unhke the first, the rights and interests of workers must be pMtected. 

(1) 
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Today, neither the Con^jreixv nor the Administration has directed adequate atten- 
tion toward the^ajor poliL> questions* related to new technology in the workplace 
automation and robotry, education, job training, the effects of tax incentives, the 
impact on women workers, occupational health concerns, income and retirement 
policies, and job security 

We have already been warned of some fcmplo>ment and workplace effects orauto- 
mation and new technology A General Accounting Office study issued last month 
reports that this new wave of automation i> causing the displacement of workers 
from their jobs, changing the nature ef some jobs, and simultaneously creating new 
occupations 

A healthy, competitive economy will depend on the availability of properly 
trainc'd workers to fill the available jobs One of the key policy considerations must 
be the educatioh and training of students and workers for the jobs they will perform 
in coming decades At a San Francisco field hearing on my bill H R 5820, the Elec- 
tronic and Computer Technician Vocational Education Incentives Grants Act, mem- 
bers of this Committee heard from representatives of industries which ate at the 
forefront of developing these new technologies Educators, union representatives 
and industry leaders all agreed that students require special educational trainmg, 
and that displaced workers will require substantial retraining in order to qualify for 
jobs in emerging fields ^ » ^ 

The Subcommittee will investigate changes m the nature of the workplace envi- 
ronment resu^lting from advanced technology. Advances in robotics And manufj^tur 
ing technology have the potential to protect many factory workers fr(3m dangerous 
and undesirable jobs New telecon^munication and office automation systems offer 
opportunities for greater flexibility in scheduling the hours and lo<Jation of wofk. 

Information collected by this Subcommittee will aid ^ngress in consideration of 
economic revitalization, education, tax and job trainingWjhcies which will sh^pe^ 
our nation's industrial and ecomonic future. 

This first hearing offers us an overview of the technology^pployment debate, the 
role of the Federal Government in encouraging productivity growth through techno- 
logical change, and the application of new technology in the office and the factory 

Mr. Miller, Our first witness ^ill be Mr, Brian Usilaner, wjio is 
the Associate Director for the National Productivity Group, and ^ he 
will be accompanied by Mr,J Chick and Mr, Fritts,* '> 

STATEMENT OF BRIAN USILANER, ASSOCIATE DIRECTOR, NA- 
TIONAL PRODUCTIVITY GROUP, ACCOMPANIED BY ED FRITTS, 
GROUP DIRECTOR, ACCOUNTING AND FINANCIAL MANAGE- 
MENT DIVISION, AND MOREY CHICK, SENIOR EVALUATOR, AC- 

COUNTING AND FINANCIAL MANAGEMENT DIVISION 

H 

Mr, Usilaner. I am Brian Usilaner and this is Ed Fritts; who 
heads up our private- sector productivity work and Morey Chick is 
a project manager. Mr, Chick took the lead in the staff study on 
the impact of automation on the work force, , 

I would like to .provide for the record my full statement and sum- 
marize the major points. ^ 

The General Accounting^'Officfe has had a continuing long-term 
interest in th^ subject of productivity, and that is why we feel 
these hearings ^r^ important We have done a diversity of studieg 
for .the Congress ranging from how the executive branch should 
b^ler organize itself for productivity improvement in the private 
sector to such areas as robotics and automated manufacturing. 

In your letter of invitation and in meetings with your staff, it is 
clear that the subcommittee is concerned about the Federal role in 
fostering automation as a way.' of improving national productivity 
and the impact of automation on the work force. My statement, 
based on GAO's past and ongoing work in the area, addresses these 
concerns, 

• ' . . ■ • 
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While the private sectorx-properly must assume primary responsi- 
bilit> for developing and implementing automation technology, the 
Federal Government has had and will continue to play some role 
We believe the Federal Government should develop policies and 
programs to encourage continued growth in automation and ad- 
dress problems that automation may create. 

In my statement today I will summarize, the importance of ajato- 
mation to productivity and the economy, the barriers to and stimu- 
lators of the rapid adoption of automation, potential adverse effects 
on the work force, current arjd potential Government roles, and the 
need for an Overall plan to guide Federal policies and programs, re- 
lated to automation. 

I don't need to tell this committee the problems productivity is 
causing in this country, the declining growth rates of the past sev- 
eral years which have put a significant damper on our overall 
economy. 

A key factor in enhancing productivity in this country is automa- 
tion. Our lag in implementing automation in comparison with 
other industrial nations Is in part reflected in our declining produc- 
tivity. Moreover, uja4ess automation is stimulated, the U.S. econo- 
my stands to lose ground in two important markets, automated sys- 
tems and equipment, totaling billions of dollars annually, and the 
consumer goods markets, totaling hundreds of billions of dollars 
annually. 

Numerous barriers impede the rate of adoption of this automa- 
tion technology, but stimulators also exist which motivate both pro- 
ducers and users of the technology. Thus, the question today is not 
whether but, rather, how rapidly automation will expand. 

The barriers to more rapid implementation of automated tech- 
nologies in the United States can be categorized as technical, finan- 
ciial, and social. 

Technical barriers are encountered in getting automated equip- 
ment to function properly These can include a lack of technical ex- 
pertise to design and implement automated technologies, problems 
and costs in develoj>ing the software to make the systems work; an 
absence of the necessary' standardization, and a shortage of quali- 
fied persons to operate and service automated equipment and sys- 
tems. 

People who can develop the software needed to make automation 
work are scarce and much in demand. Also in demand are produc- 
tion and manufacturing engineer* who can d^ign a plant to ac- 
, commodate automated equipment in the most productive manner 
possible. Shortages of the Kind of expertise needed for systefns 
design work are likely to continue for several years, until universi- 
ty curricula are established to offset the shortages. 

Financial barriers involve decisions to invest in new capital 
^equipment such as automated devices. Some of these farriers are: 
*the current.high interest rates, the tendency of business to focus on 
sl\ort-run needs, other capital investment considerations ^uch as 
cash flow, cost recovery, an^ the risk involved in investing in new, 
untried equipment, and the uncertainty of the marketplace. 

'FinaJly, there are social barriers, which are just as important as 
the other two, based on human resistance to change. For example, 
a union may be apprehensive about the impact that automation 



can have. on its membdrs and may resist it, for a time, by attempt- 
ing to protect its membership through restrictive' labor-manage- 
ment contract clauses. Even managers^ themselves are apprehen- 
sive about using new equipment or handling other changes that 
might follow. 

Despite these barriers to automation, the national economic 
problems now being faced— such as rising labor costs, decreasing 
competitiyeness, and shrinking market shares in many industries— 
stimulate both the development and use of automation technology. 
Potential users are seeking ways to reduce costs and/ncrease 
market share and profits. Automation technology is seeiras a possi- 
ble solution. « 

Simultaneously, the market potential for automation technology 
is motivating producers to create new^and better products, systems, 
and support services. 

As automation technologies mature and competition among ven- 
dors increase, market forces and human iqgen\iity are likely to' 
cause a proliferation of more and better systems, affordable and " 
useful to a wider segment of *^ economy. 

While it appears that the Nation is beginning an exponential 
growth curve in automation technology, some of the barriers may 
■persist for several years. - ^ 

The potential for job displacement is the other side of the coin 
that must be considered when discussing advancing automation in 
the United States. We are now seeing renewed "concern about auto- 
mation's effect on employment becausp of its expanding uses in vir- 
tually all sectors of the U.S. economy. We addressed this in a re- 
cently issued staff study entitled "Advances in Automation Prompt 
Concern Over Increased U.S. Unemployment.'' 

Job displacement can be long run or short run. Longrun displace- 
ment means an overall, relatively permanent increase in linem- 
ployment levels. Shortrun displacement refers to a temporary loss 
of jobs until new jobs are created and filled by retraining workers 
initially displaced. Shortrun displacement is occurring now and 
will continue, at least for some time. Almost all experte agree on 
this. 

We found little agreement on the long-term displacement effects 
of automation, and for good reasons. Some experts believe that un- 
employment levels will not increase because automation will create 
itew jobs that will equal or exceed those jobs eliminated. The De- 
partment of Labor agrees with this position. It assumes a 4 to 6 
p^cent unemployment rate for 1990, and projects an increase in 
jobs of up to 31 percent as compared to 1978. 

Others believe longrun unemployment levels will exceed the 4 *to 
6 percent levels because automation will create structural changes 
in the work force. This view presumesHhat, first, the increased ca- 
pacity to produce goods and services through automation will be 
more than the increase in demand for them, second, the economy 
increasingly will be unable to absorb displaced workers, and third, 
the shift in skill requirements caused by automation can result in 
a mismatch between the skills required in the new jobs created and 
capabilities of persons available for work. 

Three basic unknowns account for disagreement of the long-run 
employment issue; the rate of diffusion of the technology, for.ces 



other than automation that affect unemployment levels, and the 
lack of comprehensive data today about the overall net effect of 
ajitomation. , / ^ 

Current and potential Federal roles for encouraging and respond- 
ing to private sector adoption of automation. The Federal Govern- 
ment's involvement in automation in private industry falls into 
two major categories, efforts to encourage' and facilitate automa- 
tion, and responsibilities to protect the work force from potential 
negative consequences of rapid automation. 

Under the .first category there are at least five types of Federal 
involvement financial incentives for private sector action, Federal 
research responbibilities, technology transfer^ mechanisms. Federal 
effort to support engineering education, and the development of 
standards to facilitate integration of diverse components of automa- 
tion systenis. There are unresolved questions about how well these 
Government roles are being carried out. / \ 

The other major category of the Government s inVolvement per- 
tains to the potential impact of automation 05 the work force. This 
area is also characterized by controversy over the appropriate Fed- 
eral roles relating to labor displacement, skills training' and re- 
training, ^nd potential friction between labor and management. 

In addition, comprehensive information on displacement, job 
movement, and skills shifts caused by automation is vital to ad- 
dressing these issues. So far, however, th^ Department of Labor has 
only a limited program for collecting, an_alyzing, and disseminating 
this information. 

Federal policies that deal with automation, the work force, apd 
productivity are often cpticized as being ad hoc and not coordinat- 
ed. This criticisrrP is predictable, given the myriad issues involved,^ 
the fact that all of them are interrelated and that the rules and 
policymaking i'esponsibiliaties tp address them are dispersed 
among numerous congressional committee^as well as various Fed- 
er^ agencies. Within this context, maintaining a proper balance in 
national policies is extremely difficult. ^ 

We believe the issues in automation demonstrate the need for a 
planned strategy or framework within which the dispersed ^respon- 
sibilities can be carried out in a more structured or systematic way. 
Automation, for example, demonstrates the need to balance policies 
to both overcome technological barriers and address social and, em- , 
ploymentjssues as well. 

We are .aware of numerous legislative proposals to address train- 
ing, retraining, relocation of workers, and various technological 
and financial barriers to automation, as well as the total subject of 
productivity in the private sector. So that we do not approac)^ these 
issues on a piecemeal basis, we need a balanced national approach 
to automation. 

As a part of this approach, we believe an overall plan and strat- 
egy is needed in the Federal Government that, ifts a minimum, 
would assure first, coordination of Federal policies and programs, 
second, a means of -evaluating their impact, third, the collection, 
analysis, and dissemination of comprehensive and specific informa- 
tion about automation and jobs, fourth, a mechanism for continu- 
ing dialog among affected sectors, and fifth, the assignment of re- 
sponsibility to see that necessary actions are carried^Ut. ^ 
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In previoub reporUj of the GAO and in congressional testimony, 
we have expressed the need for a Federal focal poinit to guide and 
coordinate Federal programs aimed at jmproving national produc- 
tivity ^nd to work closely with the private sector to develop a pro- 
ductivity plan. Such a plan would recognize automation as' an im- 
portant variable in nS'tional productivity growth. Our work in auto- 
mation further reinforces^the need for such a plan 

In conclusion, of all the factors that affect people^s lives in the 
rOSO's, few will have a bigger impact than automation. Our nation- 
al need to become more competitive in the marketplace is creating 
a sense of urgency to push automation at a revolutionary rate. t 

Automation provii^es an opportunity to become more competitive, 
but it also presents a major challenge ia making the Anierican 
labor force capable of working effectively in a highly automated en- 
vironment Whether automation brings prosperity or new hard- 
ships may depend critically on how quicl^ly and how well we devel- 
op and put into place the proper balance of policies and pcograms 
that stiQfiulate automation and prepare the worJc force. 

This concludes my statement, Mr. Chairman. I will be happy to 
respond to your questions. 

[Prepared statement of Brian Usilaner follows:] 

PREPARfcu Statkmknt uf Brian L. Usilaner, Associat£ Director, Accounting and 
FiNANi lAi. Management Division, J^atiunal Productivity Group, U S. General 
ArcfjuNTiNG Office 

Mr Chairman and memberb of the SubQummittee, thank >ou for the opportunity 
to appear before >ou and di&cusf? automation in the workplace In your May 6, 1982, 
lej^ter and in meetings with your staff, it is clear that the Subcommittee i^ con- 
cerned ^about the Federal role in fostering automation as a way of improving nation- 
al product! vit> and the impact of that automation on the work force My statement, 
based on GAO s past and ongoing work in the area, addresses these concerns. 

Automation i.s defined as the u&e of microelectronic and other technologies that 
either reduce the need for people, enable people to perform more work, or perform 
functions that people cannot Automation is important to the Nation's economic 
well being b> improving productivity and product quality in the office and in the 
factory Automation can be an important factor in productivity improvement At 
the &ame time, rapid, widescale adoption of automation exacerbates such problems 
as labor diaplacement, skill shortages, geographic dialuciitions. time Jags in educa 
tion and technical training, and Ubor/management bargaining 

While the private i,ector ttroperly must assume primary re&ponsibilit> for develop- 
ing and implementing automation technology, the Federal Government hftt^.had and 
will continue to play some role We believe the Federal Government shoold, develop 

^ policie.s and programjy to encourage continued growlh m automation and address 
employment problems that automation may create Although we are not prepared 
to offer specific recommendations at this time, we.do see the need for a more orga- 
nized and systematic Federal approach to automation 

^ In m> statement toda>, I will discuss The importance of automation to productiv- 

^ it> and t{ie economy, the barriers to and stimuMtors of the rapid adoption of auto- 
mation, potential adverse effects on the work lorce, current and potential Govern- 

* ment roles, and the need for an overall plan to guide Federal policies and program^ 
to both stimi^late growth relating to automation as well as its impact on the work 
force 

importance of automation to PRODUCTIVITY AND THE ECONOMY 

A key factor in productivity aixl economic competitiveness ife^utomation. Our lag 
in implementing automation in cojnparison with other industrial nations is in part 
reflected in our declining productivity. 

Declining national productivity is a matter of increasing concern. In 3 of last 5 
yiears, labor productivity has declined In 1981, it showed a modest increase of 0.9 
percent, but the 1.0 percent decline in the first quarter of 1982 offsets any grounds 
for optimism. The problem is both serious and long term 
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Growth in the capital/ labor ratio, which has been a key source of labor productiv- 
4y^s- increasingly an important barpmeter of investments in automation The'c^pi- 
tSTstock grev? at relatively high rates in this country over the 1947-73 period, com- 
jpared its growth since then The Japanese, who are makmg extensive u6e of auto- 
Tnated manufacturing technology, have maintained a high relative capital /labor 
ratio, resulting in greater output per worker. For example, between 1973 and 1980, 
American output per hour rose 1.7 percent per year, compared to 6 8 percent by the 
Japanese. If this disparity continuesf the U S economy stands to lose ground in two 
important markets, automated systems and equipment, totaling billions of dollars 
annually, and the consuraer goods market, totaling hundreds of billioip of dollars 
annually 

Even more ominoL^s is the prospect that further losses of the producer goods . 
market could signal an reliance on foreign producers for the automation sys- 
tems and components that sustain Our industrial base in general and our^ defense 
industrial base in particular. Foreign machine tool manufacturers, for example, 
have doubled their share of the American market in the last 7 years. The Japanese 
e^jjpect worldwide sales of their robots to increase from $392 million in 1979 to as 
much as $5 bilhon by 1990 These issues are creating a sense of urgency on tfie part 
of Amerii:an industry, labor, and Government to push automation at a revolution- 
ary rate. 

^ BARRIERS AND STIMULATORS TO RAPID AUTOMATION ' 

Numberous barriers impede the rate of adoption of this automation technology, 
but stimulators also exist which motivate both producers and users of the technol- 
ogy Thus, the question today is not whether, but rather how rapidly automation 
will expand As evidenced by a- growing number of companies that are entering or 
expanding their product lines in the producer goods industry —such as robots, office 
systems, and others, rapid growth is clearly anticipated Whether the growth is as 
fast as it could be depends on how effective we are in overcoming the barriers to 
growth. ^ ' * 

The barriers to more rapid implementation of automated technologies in the 
United States can.be categorized as technical, financial, and social 

Technical barriers are encountered in getting automated equipment to work 
These can mclude A lack of technical expertise to design,* debug, and implement 
au^mated technologies, problems ahd costs in developing the' software to make the 
^systems work, an absence of the necessary standardization, a shortage of qualified 
persons to operate and service automated equipment' and systems, and technology 
transfer'inefficiencies and problems. 

People vihu can develop the software needed to make automation work are scarce 
and muoh la demahd. Also in demand are ^production and manufacturing engineers 
v^hp can design aiplant to accommodate automated equipment in the most produc 
, tive manner^ possible. For example, optimum results of automated systems often 
come about by I completely redesigning the traditional manufacturing processes 
Unless Oifs is fully understood by American managers, costly mistakes can be an- 
ticipated by incorporating bits and pieces of automation into their outdated layouts 
Shortages of the kind of expertise needed for systems design work is Irkely to contin 
ue fy several years, until university cCirricula are established ^to offset the short- 
ages. . , . 

Financial barriers arise from the necessity to invest in new capital equipment 
such as automated device^^'Bl^me of these barriers are. The current high interest 
rates, the tendency of business to focus on short-run needs, other capital investment 
considerations such as cash flow, cost recovery, and the risk involved in investing in 
new, untried equipment, and the uncertainty of the marketplace. 

The investment objective of many companies is to recoup the cost of equipment in 
less than 3 years— much too short to properly assess long term benefits of autonfa 
tion. The cash flow position of a company is also crucial in its decision whether to 
invest in new equipment 

Finally, there are social barriers based on human resistaTice to change For exam- 
ple, a union may be apprehensive about the impact that automation can have on its 
members and may resist it, for a time, by, attempting to protect its membership 
through restrictive labor management contract clauses Even managers themselves 
-^^fflfe apprehensive about using new equipment or handling other changes that might 
follow. Initial consumer resistance {©'automatic checkouts at supermarkets and to 
electronic funds transfers are good examples of human mistrust of automation 

Despite these barriers to auto^iation, the national economic problems now being 
faced—rising labor costs, decreasing competitiveness, shrinking market shares— 
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stimulate both develupment and use of automation technology. Potential users are 
seeking ways to reduce costs and increase market share and profits. Automation 
technology is seen as a possible solution. 

Simultaneously, the market potential for automation technology is motivating 
producers to create new and better ^products, systems, and support services. Automa- 
tion packages— hardware and softwar^— are becoming more comprehensive and per- 
form more functions. Competition, including that from foreign technology vendors, 
is resulting in packages that are more affordable. For example, ready for use com 
puter aided design systems, complete with software programs, are currently availa 
blc for under $100,000, making them affordable to a much broader segment of the 
manufacturing sector. 

As automation teclyiologies mature and competition among vendors increases, 
^ market forces and human ingenuity are likely to cause a proliferation of more and 
better systems— affordable and -useful to a wider segment of the economy Available 
evidence suggests this is already taking place. For example, sales projections for 
Components of the automation field range from 30 to 50 percent compounded annual 
growth Sales ^owth during the last 2 years adds validity to these projections. 

Thus, while it appear^ that some of the barriers described earlier are being over- 
come and that 'the Nation is beginning an exponential growth curveifin automation 
technology development, adoption, and. use, other barriers may permst for several 
years. Understanding the implications of automation growth and barriers in rela- 
tion to Federal policies and programs wnll require close attention and Analysis 

POTENTIAL ADVERSE EFFECTS ON THE WORK FORCE 

The potential for job displacement is the other side of the coin that must be con- 
sidered when discussing advancing automation in the United States. The term dis- 
placement means different things to dilTerent people. We define it as persons laid 
off or urjable to find jobs because of automation. 

We recently issued a staff study entitled "Advances in Automation Prompt Con- 
cern Over Increased U.S Unemployment " This study discusses the views of many 
persons involved in this area about both short run and long-run unemployment*^and 
explains why people disagree about what is going to happen in the future. 

The concern over whether automation will cause high rates of unempjojrment is 
not new. In 1DC4 the Congress established the National Commission on Technology, 
Automation, and E(!onomic Progress Ohe of the main reasons the Commission was 
ditablished was the concern over the possible employment impact of the use of com 
putj^. The Commission uuncluded ,in 1966 that automation would not cause severe 
unemployment over thb next JO years and, in fact, it did not. 

We are not seeing renewed concern about automation's effect on employAient be- 
cause of its expanding uses in virtually all secto'rs of the U.S. economy, uses made 
possible by the advent of nycroelectronics. Microelectronic computers are smaller, 
less costly, and more easily used Microelectronics has made automation usable in 
manif more applications and is the main force behind the increased use of autonfh 
„ tion in the manufacturing(and service sectors. 

Job displacement can be long-run or short run Longmn displacement means an 
overall, relatively permanent increase in unemploynjent levels. Shortmn displace- 
ment refers to a temporary loss of jobs uftil new ^ghs are created and filled by re- 
training workers initially displaced. Short- run displacement is occurring now and 
will cpntinue.Tat least for some time. Almost all the experts agree on this. Tvro^ex 
amples of short run displacement ^re The use of automated typesetting equt^g^K 
which has led to the la/off of many highly skilled and welT-paid typesetters, and 
the increasing use of robotics and other automated equipment in automobile manu 
facturing. * ' . 

Recently published predictions have cited the potential loss of^millions of jobs in 
the manufacturing sector because of tjie ^use of robotics. Short-run displacement is 
also occurring in or expected to affect many other occupations including telephone 
operators, postal workers, textile and railroad employees, inspectors, middle manag 
ers, office workers, and warehouse drivers At the same time, new and existing occu- 
pations are expected to increas^ because of the advent and diffusion of automation. 
The increased demand for peJ&ona to fill these additional jobs is a direct result of 
automation and include many jobs is a direct result of automation* and include 
man^* jobs, including those in engineering and computer science In addition, in the 
» short-run, many people, although keeping their jobs, are being asked to perform 
new functions requiring new skills As we noted in our staff study, many kinds of 
occupations will be affected, both high- and low-skilled. 
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We found ^ttle dj^eement on the long-term displacement effects of automation, 
and for gocKi reasons Some experts believe that unemployment levels will not in- 
crease because automation will i^l) assist US. mdustries in fighting foreign competi- 
tion, (2) create new jobs that will equal or exceed those jobe eliminated, and (3) 
foster economic growth wjiich, m Itself, will create more jobs, The Department of 
Labor assumes a 4 to 6 percent unemployment rate for 1990 and projects an in- 
crease in overall jobs of up to 31 percent as compared to 1978. 

Others believe long run unemployTnent levels will not reach these targets because 
automation will create structural changes in the work force. This view presumes 
that ili the increased capacity to produce goods and services through automation 
wdl be more than the increase in^ demand for them, i2) the economy increasingly 
win be unable U> absorb displaced workers because ail sectors will be affected simul- 
taneously, (3j the shift in skill requirements caused by authomation can result in a 
mismatch between the skills required in the new jobs created and the backgrounds 
and capabilities of persons unemployed and available for work. . 

Three basic unknowns account for disagreement of the iDng-rUn unemployment 
issue Thg rate of diffusion of the technology, other forces that affect unemployment 
levels, and the lack of comprehensive data today about the overall net effect of auto- 
mation. 

The rate of diffusion depends on how rapidly the barriers to implementation are 
dVercome Other forces that affect unemployment include foreign competition, con- 
sumer preferences, and population and personal income growth, amoung others. Ab- 
sence of specific and comprehensive information about automation s net impact on 
jobs in. this country makes accurate predictions impossible. The Department of 
Labor does not have the information, nor does anyone in the pnvate sector. ' 

Automation will continue to have an effect on the work force It will require 
workers to acquire new skills and will re^jult in short-term displacement. Whether 
automation will result in long-term unemloyment is simply unknown. 

CURRENT AND POTENTIAL FEDERAL ROLES FOR ENCOURAGING AND RESPONDING TO 
PRIVATE SECTOR ADOPTION OF AUTOMATION 

The Federal Government's involvement in the automation of pnvate industry 
falls into two major categoric efforts to encourage and facilitate automation and 
responsibilities to protect the work force from potential negative consequences of 
rapid automation. The extent to which the Gkwernment fulfills these rolls is often 
overshadowed by unresolved questions. 

Federal efforts to encourage automation fall into at least five types of involve- 
ment Financial incentives for private sector action. Federal r^arch responsibil- 
ities, technfflogy transfer mechanisms* Federal efforts to support engineering educa- 
tion, the development of standards to facilitate integration o^diverse components of 
automation systems I will briefly discuss each of these areas and pbint out some of 
the controversy surrounding Federal involvement m each. 

Federal financial injfientives are aimed primarily at stimulating research, develop- 
ment, and capital inffetment Two relatively new Federal actions are the Economic 
Recovery Act of 1981 and DOD's capital investment incentives The Economic Re- 
covery Act provides for more rapid depreciation of new investments m plant and 
equipment ^and increases the size of investment tax credits DOD's capital invests 
ment initiatives Encourage modernization of the defense industnal base by. Increas- 
ing program stabihty and use of multiyear procurement, supporting legislative ef- 
forts to revise tax and profit policies, improving contract incentives, and increasing 
direct mvestment m technology for the private sector. 

Neither of these actions were taken specifically to foster automation and improve 
productivity However, because they may accelerate private sector adoption of auto- 
mation technologies, both play an iryportant role ih encouraging automation The 
effects of these actions ofi private sector capital investment and automation have 
not been determined. ^ 

The second ^rea of Federal involvement is»support of automation related R&D 
both Within and outside the Federal Government Agencies involved in automation- 
related R&D included NASA, t)OD, Commerce, and the National Science Founda- 
tion, among others For example: 

NASA's Integrated Programs for Aerospace Vehicle Design, which showed that 
dramatic increases in engineering productivity were feasible by automating routine 
information handhng tasks. 

Air Force's Integrated Computer Automated Manufacturing program, which is en- 
couraging and demonstrating research for an aerospace "factory of the future." 
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Commerce's effort to establish an inhouse automated manufacturing research fa- 
cility, which should facilitate development of industrywide standards 

While other programs could be described, most are mission oriented and are af- 
fected b> disagreement over the extent to which povemment should set pnonties 
and iuppoA research in automation For example, at the same time the Air Force is 
increasing its funding of research in int^rating systems, NASA is reducing its soft- 
ware development program which the Air Force planned to use. In the words of one 
NASA official, "what is missing is'a comprehensive, mtegrated strategy to address 
the technology No one is looking beyond individual needs to develop a strategy to 
improve automation systems." 

Another area of involvement encompasses Federal efforts to transfer the technol- 
ogy results of R&D programs The Congress ha^ shown its support for technology 
transfer b> enacting laws to require it, such as the Technology Innovation Act of 
^ 1980, often referred to as the Stevensoji-Wydler Act However, overall Federal sup- 
port for technology transfer has been'lnconsistent. On the One hand, the Depart- 
ment of Defense is increasing funding for its "active" technology transfer program, 
which "pushes" the technology into industry. On the other hand, most civil agenCy 
transfer prc^ams have been reduced or reshaped to emphasize 'passive^' transfer, 
which requires industry to "pull" the technologj^ to it. This situation is an out- 
growth of the different philosophies that have evolved in Federal agencies on tech- 
nology transfer. 

In addition. Government transfer programs tend to serve agency missions and 
therefore are not systematically coordinated. This results from the absence of a de- 
liberate Federal effort to move the technology from point to point m its develop- 
ment and commercialization or to coordinate transfer programs^ ^ ' 

Another area is the Federal Government's support of engineering education and 
facilities. There is currently a serious shortage of engineers trained to implement 
automation. Increased enrollment at engineering schools in this country indicates 
that the problem will correct itself, provided the schools are able to admit and ade- 
quately train students But many believe that withouC assistatice universities will be 
unable to retam the faculty, purchase the equipment, and develop the new curricula 
necessary to handle the student increases. While Federal programs supporting engi- 
neering education exist in several agencies, comparatively little Federal funding is^ 
directed toward improving the State of engineering schools. Rather, most support 
provides financial aid to increase the supply of engineek^. 

- Finally, if the Federal Government wishes to accelerate the adaption of advanced 
automation in industry, the National Bureau of Standards can* help overcome a 
major bamer— the lack of standards for integrating components of the technology. 
Industry standards provide users with flexibility in building ^automated systems and 
increase user confidence in quality, which in turn, foster automation s adoption. 
However, the development of standards for advanced automation technology has 
been slow. Government has not unilaterally set' these standards but has worked 
with industry to voluntfihly build a consfensus on the standards that industry 



The other major category of the/ Government's involvement in the automation of 
private mdustry is the potential impact of automation on the work force. This area 
is characterized by controversy over the appropriate roles in addressing labor dis- 
placement, skills training and retraining, and potential friction between labor and 
•management. ^ 

Current Federal programs are not aimed specifically at resolving these issues. The 
unemployed compensation insurance program, foi example, is aimed at general un- 
employment and was not intended to provide for training and retraining. The Com- 
prehensive Employment Training Act iCETA) is aimed primarily at the chronically 
unemployed and dfisadvantaged and, while it has the potential for addressing train- 
ing in technical skills needed in an automat^ environment, the programs have not 
emphasized this area of training. Trade adjustment assistance was aimed at dis- 
placements resulting from increased imports and includes training and retreunin^ of 
workers displaced due to imports. Training of workers displaced by automation,^ 
however, is not included as part of trade adjustment assistance. 

The Diepartment of Labor has acted as a catalyst in facilitating communication 
between labor and management but only intermittently and on an indjiistry-bv in- 
dustry basis. For example, to foster cooperation the Department has sponsorea tri- 
partite committees for the construction, steel, and airline industries. These commitr 
tees, however, were not established or utilized to address automation issues. 

Information on displacement, job movement, and skills shifts is vital. So far, how- 
ever, the Department of Labor has made limited progress in analyzing the potential 
impact of automation. Labor analysts are projecting continued growth for certain 
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occupations being afected by automation, although the> beheve automation may 
slow that growth somewhat. 

Federal support for education and vocational trainmg has declined, leaving unan- 
swered questions as to ^hich sectors of the economy should be responsible for the 
training and retraining of new technical skills, as well as for education programs in 
engineering, computer sciences, and other. disciplines for which industry officials say 
a bottleneck to automation already exists 

THE NEED FOR OVERALL PLAN TO GLIDE FEDERAL POUCIES AND PROGRAMS RELATING 

TO AUTOMATION 

Federal policies that £iffect productivity are often criticized as being ad hoc and 
not coordinated This criticism is predictable, given the mynad issues involved, the 
fact that all of them are interrelated, but that the rules and policymaking responsi- 
bilities to address them are dispersed among numerous congressional committees 
and subcommittees, as well as various Federal agencies Within, this context, ma^- 
tainmg a proper balance in- National policies is extremely difficult. 

The issues surrounding automation technolog>, for example demostrate the int^r- 
relatedness of polices, rules and Federal programs. We believe these issues demon- 
strate the need for a planned strategy or framework within which the dispersed 
rules and policymaking responsibilities can be earned out m a more structured or 
systematic way 

Automation, for example, demonstrates the need to balance policies to both over- 
^me technological barriers and address social and employment issues. To gain the 
balance neetied, many questions are involved, on the technology side. 

Will existing tax incentives foster automation and stimulate productivity at all 
levels of the economy'^ 

Will capital investment incentives, such as DOD's manufacturing technology pro- 
gram, accelerate private sector adoption of advanced manufactlClnng technology? 

Are there areas of research needed to support acfcelerated automation which the 
private sector cannot be expected to? 

And if so, will Government-sponsored technology be used by the pnvate sector? 

Can universities provide the engine^ng and other disciplines necessary . for 
growth in automation? 

Is steindardization of automation technology proceeding at an acceptable pace? 

On the employment side can we- » 

Balance the demand for new skills with those displaced by automation? 

Obtain and dissiminate current and accurate information about occupations being 
affected or likely to be affected by automationT" 

Facilitate labor management cooperation for smooth transition to further automa- 
tion'? 

Overcome such human barriers to shifting careers as age, mobility, and financial 
considerations'? 

Prepare for the possibility of lorife-term, permanent unemployment? 

These and many other questions need to be addressed in examining existing and 
future policies and programs relating to automation. ^ 

What is vital, we believe, is an overall plan and strategy in the Fe^ieral Govern- 
ment that, as a minimum, would assure il) coordination of Federal policies and pro- 
grams, i2) a means of evaluating their impact, (3J the collection, analysis, and dis- 
semination of comprehensive and specific information about automation and jobs, 
ii) a mechanism for continuing dialogue among Effected sectors, and (5j the assign- 
ment of responsibility to see that necessary actions are carried out. 

We are aware of numerous legislative proposals to address training, retraining, 
relocation of workers, and various technological and financial barriers to automa- 
tion. Because most of the issues involved in automation are interrelated, the Con- 
gress will need to explore with industry, lobor, academia, and executive departs 
ments and agencies ways to develop a national approach Co automation. 

In previous reports and in congressional t^timony, GAO has expressed the need 
for a Federal focal point to guide and coordinate Federal programs aimed at improv- 
ing national productivity and to work closely with the private sector to deveolp a 
productivity plan Such a plan would recognize automation as an important variable 
in national productivity growth. Our work in automation further reinforces the 
need for a productivity plan that would. Identify and describe the relationship and 
effect of Federal pqlicies and programs on private sector productivity, delineate 
clearly the responsibilities of Federal department and agencies having program re- 
sponsibilities within the plan, identify unnecessary obstacles to productivity im- 
provement created by the Federal Government, develop alternative policies, pro- 
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grams, activities, and hnea of responsibJity to improve private sector productivitj', 
and list short-and long range objectives and their pnonties and recommend specific 
projects and programs within those objectives and priorities. 

We believe the issues surrounding automation technology demonstrate the com 
plexities of balancing national policies and pnoriti'es Yet, technology, as complex as 
it 15, IS only one part of the total productivity picture of the Nation. For these rea- 
sons, we believe it is essential to develop an overall plan or framework within which 
^ relevant policies, rules and programs are considered 

This concludes my statement, Mr. Chairman. I will be happy to respond to your 
questions. 

Mr. Miller. Thank you. 

Let me ask, if you might expand on the question with respect to 
the speed at wliich we can expect automation to take place, 

I ask that in the context of your statement in which you cite tfiat 
in 31964 Congress established a National Commission on Technol- 
ogy, Automation, and Economic Progress, and in 1966 there was a 
conclusion that severe unemployment would not result, and in fact 
it did not. 

That generation of computers and technology is far more primi- 
tive than what we are talking about now in relationship to cost, 
speed, size, availability^ the abUity of individuals to understand and 
to work with it, and I just wonder if you could expand on what that 
portends. ^ 

Mr. UsiLANER. We see two forces at work pushing against each 
other. 

One, obviously the stimulators of improving our economy, our 
productivity, being more competitive in worldwide markets, are 
pushing the proliferation of automation technology. 

We also have some dampening effects on that growth. Those are 
the barriers that I mentioned in my statement. 
— - It is hard to measure what the impact of those barriers are on 
the stimulators, but it is certainly having an impaqt in comparison 
to other countries. 

Mr Miller. In looking at it, in doing the study, is there any at- 
tempt, and I don't mean air exact attempt but again, to assess the 
timeframe, because later in the testimony we will hear testimony 
from people who have very serious and immediate problems with 
the speed of automation and the manner of implementation, and 
the timeframe in which . Congress has to responcL And my concern 
is that while you suggest barriers, that of managers, that of people 
who don't like technology, you also have the economic forces and if 
you were to assign values to £liose, *the question is, is one simply 
going to swamp the other? 

Are you going to participate or go look for a job elsewhere? 

Does an industry find automation as an absolute necessity in 
terms of its competition in the marketplace or to drop out of the 
marketplace, those kinds of considerations. 

Mr. FritA. In the early 1960's when the' computer provided a 
new way of handling massive amounts of information, storing it, 
retrieving it, and managing it, the benefits were very obvious to 
the potential users, whether they were insurance companies, 
banks, or companies whose daily inventory and accounting transac- 
tions numbered in thousands. 

The advent of tying computers directly into the manufacturing 
process has made it much more practical now to consider manufac- 
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turing by use of integrated systems. This presents a vastly different 
situation. . , , , 

The potential benefits I think unquestionably are there. Ine 
costs versus the payback periods may take quite some time. 

That suggests two things: No.U, companies that are in a fairly 
strbng market position may continue not to go heavily^ into auto- 
mation because they are not being threatened, or if they are plan- 
ning ahead they may decide to go into autoiliation to insure their 
market position. But the other force, as you.fnentioned, the com- 
petitive forces now, means that those companies whose products 
are being taken over or markets penetrated by foreign competition, 
may decide that they have no choice but to automat^ in order to 
survive. ' ' • 

The pros and cons are the disparate forces which says we ought 
to automate, and yet we are going to have problems. For example, 
the speed with which this occurs is not likely to biB at a monumen- 
tal rate, because we don't have the people who' can design these 
systems or the people to run them. There is^ still considerable 
resistance within the management ranks of companies who are the 
potential users. There still are problems of compatibility of tying 
the best iJfeces of an integrated system together. In this regard, de-. 
veloping compatibility standards is pretty much yet to be done. 

A long way of answering your question is that I , personally would 
not look for massive displacement in the short run. It would be 
somewhat gradual but, as v«e say in the testimony, the^ faster the 
barriers are overcome, all of them, the financial, human and so 
forth, the faster we would expect technology or the CFR adoption 
of technology to grow. It is therefore critical that, as a nation, we 
have in place the necessary programs to train, retrain, and relocate 
displaced workers 

Mr. Miller. I would like to le^ive this question for other wit- 
nesses. I would put it in the framework of the U.S. Congress, it 
would seem tp me that yo'U now have in progress a gener^ion that 
is growing up that in 10 years' time will be far more Jptmiliar, far 
more understanding of the technology, of its potentia^of its possi- 
bilities, r j-rr ' 

I think the situation with 'respect to software is far different 
today than it was 3 or 4 years ago in terms of people and the 
market for that software. Yet I find that Congress, when dealing 
with the questions of displacement or implementation, tends to go 
at these things in 3-, ^, and 10-year periods. We may in fact find 
out that even these policy considerations are misguided, to put it m 
a pleasant term, by the time they are to be implemented. 

Mr. Fritts. I think you are exactly right. 

The reason that we have been supporting the idea of developing 
an overall structure, an overall plan is to give both the Congress 
and Federal agencies invplved in the decisionmaking and policy- 
making process somewhat of a road map that begins to show the 
interrelationships of the various policies -and programs, and how 
they affect different sectors. The advantage of a hearing like this 
today is to ferret out some of these kinds of questions, and particu- 
larly getting inputs from those sept9rs of our economy that are ex- 
pected to.be affected hy automation. 
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So the answer is not really clear in anybody's mind, but it re- 
quires a continuous dialog so that we are at least on the leading 
edge of what is happening and not reacting to something* that has 
already happened. 

Mr. Miller In your report, in chapter 3, Department of Labor 
'^Forecast of Increased Jobs, Impacts on Automation," there is a de- 
termination that the Department of Labor has decided that the 
number of jobs in the United States will increase by as much as 31 
percent, and some discussion of short-term displacement. 

You al^o state there that although the econometric model does 
not contain specific data or information to measure the impact on 
employment, BLS arrives at certain conclusions. Are you comfort- 
able with the validity of those conclusions? 

Mr Chick First of all, the projections made by the BLS make an 
assumption of a 4- to 6-^percent unemployment rate, and therefore 
the projected number of increased jobs are basically skewed to "the 
4- to 6-percent rate. 

The comments" made by the Bureau of Labor Statistics about 
automation and job availability are general. They do not tie specifi- 
cally the number of jobs affected by automation. However, th6y do 
apply limited resources to evaluating to some extent existing tech- 
nology and the potential effect of that technology on job availabil- 
ity, and they publish this information in Occupational Outlook 
Handbook. However, they do not get specific In te'rms of how auto- 
mation, in terms of numbers, are going to affect jobs. 

Mr Miller. Let me ask you if, in your opinion, \hat information 
IS sufficient for the Congress in making these kinds of determina- 
tions or understanding them? \ 

Mr, Chick. No sir, in my opinion, they do not apply sufficient i:^- 
sources nor do they collect the type of data needed to make a deter- 
mination of the direct impact. It is only a genericf determination 
for the most part. 

Mr. Miller. So within the specific occupations, they list how 
many occupations? ^ 

Mr. Chick. 273. 

*Mr Miller. Within the specific categories, they really can't tell' 
us a gj-eat deal? 

' Mr.' Chick. They can tell us that automation slows the growth 
but they do npt get any more specific than that in terms of how 
much it may slow the growth of an occupation. Cer^in occupations 
are recognized as being hard hit, postal workers, typesetters, occu- 
pations such as that, and the Bureau of Labor Statistics is a little 
bit more specific in terms of the automation impact there.. 

However, the unemployment issue is very complex and there are 
many factors that affect unemployment levels but this particular 
factor, automation, is not quantified. 

Mr. Miller. I was very uncomfortable reading the report, and I 
don't want to attribute statements to GAO, but in reading their 
various analyses of occupations and job groups and at the same 
time constantly through that, it was suggested they really have not 
applied the kind of information that is available to making these 
kinds' of determinations. 

Mr, Chick. Good information is not available anywhere at this 
time. Even studies performed by private organizations have often 

.-.IS 



15 



cited the lack of information on this ^subject matter, and it is appar- 
ent that the information is not being obtained at this point. There 
'is a qu^tion as.to the obtainability. 

Mr. Miller. From the occupational handbook of 1982 to 1983, 
they are going to have, in fact, even more difficulty. 
Mr. Chick. That is correct. 

Mr. Miller. Your final statement suggests that a number of oc- 
cupations are going to be dropped. 

Mr. Chick. Yes. Much of the industry data -will be. eliminated 
also. 

Mr. Miller. Would that be contrary to our efforts to try to get a 
handle on what to expect? 

Mr. Chick. It is very important to provide information to both 
Government and to the public in terms of what jobs will be availa- 
ble in the future and cutbacks in this effort will certainly have an 
effect on how much information we can provide for this purpose. 

Mr. Miller. In going through the BLS information, what is it in 
their informational base that leads to their conclusions, which are 
contrary to the conclusions which have been suggested by you on— 
you just happen to cite the BritisTi Broadcasting System or World 
Watch, which has always been on the down side of the issue. What 
is it in their informational base that leads them to assume 4 to 6 
percent unemployment; are they in a position to say that? 

Mr. Chick. The BLS assumption is made based on one of the ar- 
guments, that is that unemployment will decrease because of auto- 
mation. 

They believe new jobs will be created by an expanding ecbnomy 
as well .as obtaining a market share recovery in addition to the 
new jobs created by automation itself. 

Based on those factors, they assume that the unemployment rate 
would be 4 to 6 percent, and the projections they "make show this 
assumption, so many of the ocupations that BLS indicates are 
going to be affected by automation are still expected to grow based 
on the assumption. 

The projections rhade are not necessarily correct, and I believe 
BLS would agree to that, and there are a lot of assumptions made 
in their model. 

The usefulness of the information they had for our study in- 
volved which occupations would be affected, but not the projec- 
tions—we could not place reliance on whether those occupations 
will really grow or not in the future. 

Mr. Usilaner. I think this one example underscores one of the 
major themes of the message that we want to get across today, that 
is the piecemeal approach to policjmiaking~the cutback in the 
♦ type of information which we feel is vital to making decisions that 

will help our economic competitiveness. , 

You have other programs that are pushing technology and cer- 
tain programs that are being cut back on technolo^ in the Federal 
Government. This is the piecemeal uncoordinated approach that 
we have been taking on problems .such as productivity and automa- 
tion. ' . 

Mr. Miller. We have pretty well discussed this— I am not com- 
) fortable. I guess what I am suggesting is, I don't think Congress 

should rest on that prediction of the future impacts. 
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It seems t6 me to be rather sketchy at best, and ! assume that in 
the first part of your reiJort you are 'simply reporting that as the 
BLb statemehts, not as an endorsement or that yeu consider them 
to be correct but simply reporting the projections of one agency 
that IS supposed to deal with changes in jobs and occupations - 
Mr UsiLA>{ER, We have seen enough disagreement With ^e De- 
partment of Labor s model to,_ mak^ us uhcomfortable. No one 
really knows what the longiterh) displacement is going to be 

Mr Chick. The model is effective in giving the readers an idea of 
the mix of occupations that would exist, but in terms of the growth 
1 [o*^! occupations as well as each one, the projections are basical- 
ly based on the assumptiori of the unemployment rate which, when- 
compared to the availability of people to hold jobs, give you an end 

■ ^^l^ xi^^^'^' ^"r^y opinion, is basically a forced end result. 

Mr Miller In the ne^ft chapter. Federal, State, and local gov- 
ernment assistance, in reading that over the weekend my note to 
myselt is that in fact there is basically none in terms of individuals 
who are displaced short term or long term, there is basically little 
or no assistance? ^- . 

Mr Chick. The assistanc/ provided to those people is the same as 
to the general population df the unemployed. 

The factors such as uAemploym'ent insurance, CETA, welfare 
unemployment service s/stem, are available to the general public 
an* tor the most part, there is no special ccJnsideration at this time 

■ to the person displaced by automation. 

Mr. Miller. The point that this assistancejs.no different than 
that allowed to the general public who finds itself unemployed is 
exactly the problehi. If I read correctly your analysis of the various 
systems that are in place, you are in some instances talking about 
a skilled worker who comes off a highly paid job, who has been told 
that his moving expenses will be paid to Houston, although he may 
not necessarily be trained to go to work when he or she arrives 
and the CETA program is not applicable in most instances to these 
people because the job training is for an entry level position 

The only thing we are talking about is the duration of financial 
underpinning to the.unemployment insurance. We are not talking 
about sophisticated training .mechanisms provided by any level of 
govenrment for the skilled worker who is displaced. * ■ ' 

Mr. Chick. Yes, sir, as you know, the specific target of CETA is 
the chronically unemployed and disadvantaged and one of the ■ 
points made in this study is that in addition to the low-paid 
•manual jobs, autoipation can also affect higher-paid and higher- 
skilled people.^That is a valid bbservation, sir.^ „ ' •> 

'Ml' Miller. I think your reports/is very enlightening. I am afraid 
It sketches a very involvement, and that may cheer some people, 
but a superficial involvement in this issue, which some of my col- 
leagues feel is the most important issue facing this economy and 
this country. I am led to believe the efforts of the agency responsi- 
ble tor telling the GoveNiment of trends in the job marketplace are 
inadequate'as to what they have done to date, and are going to be 
more inadequate in the future in terms of specifically detailing it 
to us And that problem is shared in the private sector, and in f^ct 
there is no mechanispi in place for dealing, even for what they rec- 
ognize will be the shbrt-term displacement. 
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Mr. Chick. The study that we performed was not intended to^ be 
an evaluative study. Much opinion does coincide with your view 
and we wanted to put that opinion into the staff study. 

Mr. Miller. As you review the component parts that are in 
place, either for predicting it or trying to assess future trends, or 
dealing with the current problems, it is pretty dismal, a pretty 
,dismal set of components for which to deal 'With this issue. And the 
other part of it that concerns •me, whether this is your opinion or 
not I want you to comment, is that there seems to be some sugges- 
tion that the .competency and the degree of advancement of auto- 
mation in the workplace or in the economy is going to progress 
along about at the same timetable that' it has in the past. 

And I would be very concerned, and I' expect others to comment 
on this later, if that is accepted, that 1 recO^ize the traditional 
barriers, but when I came to Congress there were 25 bills in the 
Congress, to prohibit scanners at the checkout stand at Safeway. 
Today, I don't know of a Member of Congress who wou^d introduce 
that bill. r 

I am very concerned that the acceptance is perhaps faster than 
the governmental recognition of that acceptance of the technology 

Mr. UsiLANER. You had asked before about the barriers. There 
was an -article last week in Business Week called "Concessionaire 
Bargaining,*' and it was the feature article that has shown how 
labor-management cooperation has changed significantly, a more 
cooperative mode, labor more willing to get rid of restrictive work 
rules, more willing to work with management in not restricting job 

titles. , i. 1 

What we are seeing is a change in the atmosphere, at least we 
have picked this up in meetings, and in this type of reporting 
shows much less resistance, probably because of the critical state of 
our economy. There appears to be much less resistance than we 
had 5een in the past. 
Mr. Miller.. You are going to have to excuse -me. I have to go 

vote. - 1 1 , . 1 J- 

We have a couple of questions if you wouldn t mind responding, 
* Mr. HouuHAN. Can you give us an example of higher skilled and 
higher paid occupations that are being affected by automation. 

Mr. Chick. Yes, potential displacement of people in occupations 
such as middle management, credit managers, typesetters, buyers, 
and other occupations are possible and in some cases we are experi- 
encing it now. The staff study cites examples of higher paid and/or 
higher skilled' people affected. * : 

Mr. Houlihan. Most of the discussion has been in the manufac- 
turing area and today we are trying to look at some of the office 
areas, but I have also read quite a bit about the effegt on middle 
management. 

EJxplain how automation might affect middle managers. 

Mr. Chick. Yes. Several years ago Iv did a study on what at the 
time was called automated decisionmaking in which you can pro- 
gram a computer with established criteria to analyze data and 
make decisions and initiate action without manual reviews. 

Currently, a step above that, artificial intelligence is being 
worked on which allows the computer to do more than just follow a 
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program, and what it does can fit some *defiirltions of actually 
thinking and learning. ' ^ - 

When you have situations like this and you have a manager that 
makes basic decisions based on existing .criteria, you can possibly 
replace a manager by having a computer do it much faster. 

In addition to that, computers are capable of doing many admin- * 
istrative functions currently done by management. 

Mr. UsiLANER. That is true in the office environment as well. 
Office technology has placed the information flow at a greater rate 
and questions whether that information has to flow from bottom to 
top through a middle management level. A lot of corporations are 
questioning that level now in terms of their cutback. 

Mr. HouuHAN. I would like to ask a question that the chairman 
mention0({l with the BLS work. 

We talked about the occupational handbook, but there is another 
division of the Department that has been systematically looking at 
that technological change. 

Could you give us an idea of what the Department of Labor s ef- 
forts are in that area? 

Mr. Chick. You refer to the Office for Productivity and Technol- 
ogy Studies, they do perform analysis of selected industries. They 
select about 40 industries and do a study on about 4 a year, which 
. indicates they study 1 industry every 10 years. 

This problem— in my opinion it is a problem— because the data 
does get old. This problem is directly related not to the quality of 
work they do but rather to the resources they have to do that 
work. 

Mr. HouuHAN. When you look at the Department of Labor, the 
division that does the handbook and the productivity division, are 
there other divisions which contributed to the occupational Droiec- 
tions? ^ ^ . ' 

Mr. Chick. The data feeds into the people that have the modeif 
from various sources. 

Other sources include data obtained in household surveys from 
employees, as well as employment, data obtained from employers. 

This data is put together for the purpose of making projections of 
occupational mix as well as providing data in the occupational 
handbook. 

Mr. HouuHAN. That is all the questions I have. 
Mr. UsiLANER. Thank you. 

Mr. Houlihan. Thank you very much for coming.' 
[Recess.] 

Mr Miller. The next witness that the subcommittee will hear 
from will be Mr. Dennis Chamot, who is the assistant director of * 
the Department for Professional-Employees, AFL-CIO. ^ 

Please proceed in the manner you feel most comfortable, and • 
also, if you wish to comment on anything you have heard before, 
feel' free to do so. ■ 

STATEMENT OF DENNIS CHAMOT, ASSISTANT DIRECTOR, 
DEPARTMENT FOR PROFESSIONAL EMPLOYEES, AFL-CIO 
Mr. Chamot. I appreciate the opportunity to do that. 
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You are facing one of the most important issues, not only to 
* American workers but to the entire American economy. 
Mr. Miller. They still can*t hear you. 

Mr. Chamot. 1 will quickly read through my statement and I will 
be happy to respond to whatever questions the committee might 
have. 

I would like to begin by mentioning how we got into this issue. 

The department of which I am assistant director, the Profession- 
al Employees Department of the AFL-CIO, has 27 affiliated unions 
which represent a wide diversity of people employed in virtually 
every major professional field. ^ 

We got into the issue primarily because of the effects of some of 
this new technology on one particular group of employees, and that 
was drafters. 

They were being subject to some developing technology which 
would take engineering information, run it through a computer 
and turn them into final drawings of very high quality. The poten- 
tial was there for eliminatir\g the jobs of these drafters. The union 
that represented them started studying it. 

We found that similar kinds 6f things were happening across the 
board. 

I wish to point out that the problems developed in a white-collar, 
highly technical, highly skilled area and that technological change 
affects those areas as much as* any other. 

While other witnesses who appear before you today will mention 
specific problems, I would like to discuss some Jbroad issues which 
cause us concern. It was not that long ago, m-his^orical terms, that 
the United States was primarily an agricultural nation. A hundred 
years ago, 51 percent of our work force were agricultural workers. 
As farming technology improved, productivity rose, and large num- 
bers of people moved from the farms to the cities, looking for work. 
A lojt of them, and millions of immigrants too, found jobs in the 
growing factories. 

I won't comment here on the abysmal conditions in many of 
these factories, but I just note that a lot of people worked in them, 
many coming Off the farms. Indeed, farm technology has improved 
to 'thh point where today less than 3 percent of our work force are 
agricultural workers. In absolute terms, we now have only one- 
third the number of farmworkers as we did 100 years ago, even 
though the population has increased manyfold. 

The factories have not been stagnant. What- with all of our cur- 
rent concerns, today *s factories are enormously more productive 
than those* of the past. They need to employ far fewer people than 
would have been necessary if we never advanced beyond 19th-cen- 
tury technology. Where did everyone go? For the last few decades, 
much of the employment growth has been in the service sector, in- 
cluding government. Today over 50 percent of the American work 
force is white-collar. 

Today governments at all levels, as weH as private companies, 
are under financial pressure. All want to improve productivity, and 
most are approaching the problem with the traditional view that 
higher productivity means more machines and fewer people. Where 
are the displaced people to turn? 
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We recognize the need to improve productivity, but hpw'are the 
fruits of the improvements going to be used? 

In the past, some of the savings led to new investment in growth 
areas, but we are not growing very rapidly now and, furthermore, 
we have run out of sector?. We can talk about increased leisure 
time, continuing a long historical trend toward fewer hours in the 
work day, shorter work weeks, increased vacations, and the like, 
but would this only apply to those fortunate enough to retain their 
jobs in high productiyity industries? >> 

We could find ourselves developing a new class structure, Jbased 
upon the level of technology in any particular industry, with the 
elite few having far more benefits than the mass of the population. 
On the other hand, we could talk about greatly expanding the 
public sector to provide socially useful and needed services. Or we 
could speculate endlessly about increasing concentrations of 
wealth, and so on. But the future is not preordained, it depends 
very much on what tve decide to do today. In any case, it is certain 
that modern technologies will have major effects. , 

We are not just talking about robots. Today s technologies are 
very sophisticated and take many forms. They include computer-in- 
tegrated manufacturing centers, Automatic warehouses, word proc- 
essors and desk-top computers, automatic teller machines and com- 
puterized checkout counters, satellite communications systems, 
even direct computer-to-computer links. Many of these systems are 
designed to eliminate human activities, so we should not be sur- 
prised that the work they do can be performed Ijy fewer people. 

We are now suffering through the highest rate of unemployment 
since World War 11. Most of that is undoubtedly because of the 
poor state of the economy. It would be difficult, if not impossible, to 
get an accurate count of jobs lost to automation in the face of the 
overwhelming loss of jobs created by poor economic decision- 
making. Further, it has been argued that past ^technological devel- 
opments led, in the long run, to the creation of more jobs than 
were lost. Wouldn't the same hold true in the future? 

We think not and that is partly because of the nature of the 
technology itself. The big difference is the computer, and the devel- 
opment of the computer on a chip. It is now possible to give ma* 
chines the flexibility and decisionmaking ability that heretofore 
could only be obtained from human workers. The enormous capac- 
ity and speed of computers makes many things possible which 
coujdif t have been infiagined only a few years ago. 
...—-Manufacturing technology is already highly automated in anany 
industries. With further developments in computer vision and tac- 
tile sensing, a good deal of assembly work may be automated. The 
same is true of materials handling. It is conceivable that blue 
collar workers in manufacturing could eventually become as^rare 
as farm workers. 

Even within manufacturing, much of the employment growth 
has involved white-collar jobs, secretaries, accountants, engineers, 
computer progranners, lawyers, advertising personnel, ana so on. 
Computer technology will affect them all, too. The total is the sum 
of the parts. If every company, every government agency, seeks to 
improve productivity and control personnel costs through new tech- 
nology, the result may well be a growing GNP coupled with high 
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unemployment. If we emphasize modernization through investment 
in the latest technology even while we have more than 10 million 
unemployed, and ignore the human impacts, the social costs may 
be immense. New technology, will lead to near-term, locedized prob- 
lems, at least. What the more distant future holds in store is any- 
body's guess. 

Our Government has all but ignored these issues for quite some 
"^"^time. The same cannot be said of other countries. Many are con- 
cerned enough to try to deed with the short-term problems. 

The Swedes, for example, have developed an extensive, govern- 
ment-funded training program for the structurally unemployed. 
About 1 percent of the total work force is involved in this program. 
A couple of years ago, double that number were involved. One 
reason for its sQccess is that participants receive a stipend which is 
' set higher than unemployment compensation. Coupled with a very 
^^^.^tensive public works program— about IVi percent of the work- 
force — these activities helped Sweden achieve ^ unemployment 
rate .of about 2 percent, less than one-quarter that of the tJnited 
States. It should be noted that while these programs do not pro- 
duce permanent jobs, they do help individuals displaced by techno- 
logical change, as well as others, lesid productive lives. 

The Swedish Government has also established numerous commis- 
sions to study the potential problems arising from techn^ogicsQ 
changes, and to recommend social action where warranted. These 
comipissions routinely include labor and management members. 

In Germany, state and local governments work cooperatively 
with industrial unions and employers to develop Diagrams for labor 
markets which are hurt by technological changes. These prograins 
include not only tax incentives to attract new businesses into the 
affected communities, but also training and retraining programs 
for the people directly affected. • ^ v/ 

The German Government has long been committed to keeping its 
indu^rial base among the most modern in the world. The federal 
Ministry of Research and Technology has a budget of over bil- 
lion. It is used for promoting new technologies, and at the s^me 
tinie, also funding studies promoting the humanizatipn of work- 
places. That one ministry is responsible for both areas. 

In Britain, a country with economic problems as severe as our 
own, their^ Department of Employment .did a major study, pub- 
lished in 1979, "The' Manpower Implications pf Microelectronics 
Technology." While their timeframe was much too short, only 5 
years, the study does indicate that the government recognized the 
importance of these issues. The British Department of Industry 
begart in 1978 the Microelectronics Applications Program [MAP) ^ 
promote the use of new technologies in industry. The program pro- 
vides finpncjial support,, money for trauiing programs, and technical 
advice. The Trades Union Congress, the British labor federation, 
has received well over $1 million from this program to fund devfel- 
'opment of thfeir own programs aimed at educating workers about 
these technical developments. ' ^ 
^ These are just a few of the ways other countries are reacting to 
the challenges prjBsented by changing technologies. Furthei/ details 
are contained a report we^ issued about a year ago "Cooperation or 
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Conflict, European Experiences with Technological Changes at the 
Workplace," a copy of which I am submitting with thi^ statement. 

Why has there been more concern for problems associated with 
technological changes in other countries than in the United States? 
The America approach seems to have involved a great deal of 
faith in>chnology itself, in the belief that if we only could develop 
more aod more sophisticated systems, productivity would ^oom and 
all of (5ur problems wolild evaporate. Things have not worked out 
that way, and our European Brethren have been less willing to 
simply let things drift. Their governments have been , far jnore will- 
ing to help not only business, but also affected workers and com- 
munities. In many cases there has been a higher degree of coopera- 
tion among the business community, labor unions, and government, 
in planning and implementing programs. 

Now, nowhere in my statement have I ftdicated that the Ameri- 
can labor movement is opposed to technological change. 

There as an interesting study by Doris McLaughlin, I belifeve at 
Wayne State and the University of Michigan, called, "The Impact^ 
of Labor Uni(jns on the Rate and Direction of Technological Inno- 
vation." Her conclusion was that unions indeed are not the prime 
factor in restricting the development of new technologies, .that 
most unions will willingly go along with changes that are suggest- 
ed.. . V * X - y 

Those that oppose the changes fsually 00 so because there is. 
some immediate threat to tlje^^elfare of their members, and,,ir^. 
those immediate threats are taEen'care-^fl they too accede ta the 
changes* ' - ^ * » 

In sptte of all the problems, we recogni^hat change \s a neces- 
sary constant in our lives. But we are con^ned as much vv:ith how 
particular changes are brought about as,with^the details them- 
selves. No matter what the long-ternwffecis^ill be,' it is a certain- 
ty that there will be short-term problems. 

In Evaluating the contrasting claims of technology optimists and > 
pessimists, I jD^elieve it is important to look at the areas, they eur^ 
emphasizng. For example, in manufacturing, new technology which 
results in the development of new products may well lead t^the 
creation of new jobs, even if output expands. Similatly/in services, 
replacement of workers by computers and telecom miinicaUoiis ^y^,. 
tems can reduce employnient in the industry, or at \e&^t \iixiii ^ 
growth, even with rising output. In other words, if pfo^uGt^vjlty 
rises^ faster than output, employment will drq{>, ; . . 

Does this mean that we should oppose "productivity irhprOvet-- 
ment? Not at all,^but it does indicaj^e that we need to be Ware dt 
the problems, and we have to plan to meel tTiem. ^ .- - ' 

We are in the midst of a revolution, that will leaVe virtually jlb 
form of work unchanged. The application of computer and micro- . 
chip technology^ coupled with the range and fl^xibtfity of telecom- ^. 
munications Systems and other devices and materials, offer a'^por 
tential for change which ^s fruly, profound. We are reducing t^i^ . 
deniand for blue colla,r workers, as has already' ocQucr6d for (attii^ . 
^wkers;)we are reducing skill requirements for somie exacts, for ex-'* 
ampl^^pesetting and machine tool operation, through the us^ of 
computers; we are eliminating service* jobs previously don§ by - . 
people~fdr example, computer-aided design for eingineersSrWe ar^ 
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reorganizing and capitalizing office work, we are automating ware- 
houses and retail checkout counters, I have even heard that the 
fast food industry is considering using robots to prepare and serve 
food. 

If all of this is going on during a serious recession, the pace of 
change must quicken when recovery finally arrives. This could 
mean that unemployment will not drop as far as otherwise would 
be the case. It certainly means there will be a gre^t need for train- 
ing and retraining programs, for protection of salaries and benefits 
as people are shifted' into new positions, for real improvements in 
the quality of working life, rather than having the machines doQji- 
nate the work environment. Above all, it will require joint action 
on the part of all affected parties, government, business, labor, and 
the community. We have a long way to go, and the later we begin, 
the more difficult the giroblems will become. 

[Prepared statement of Dennis Chamot follow^:] 

Prepared Statement of Dennis Chamot, Assistant Director, Department for 
Professional Employees, AFL-CIO 

M> name is Dennis Chamot I am Assistant Director of the Department for Pn> 
fessional Emplo>ees (DPE) of the AFL-CIO. The AFL^O is a familiar organization 
to this Committee, but I would like to' take a moment to describe the DPE, and to 
explain how we became interested in technological change. 

The J)epartment is made up of 27 national and international AFL-CIO unions 
Uist attached; which represent approximately two million ^individuals employed in 
^irtualfy every major professional field. Among them are performing artists— musi 
uans, actors, singers and dancers— and associated technical crafts Also represented 
are nurses, pharmacists, laboratory technologies and other health care personnel, 
teachers and college professors, scientists and engineers, librarians, social workers, 
etc. , 

Several years ago, drafters represented by one of our affiliates began to encounter 
some problems related to the introduction of computerized equipment which was ca- 
pable of producing drawings from the information provided by engineers. The poten- 
tial was ther6, at least as the technology improved, for elimination of drafter's jobs 
As we looked into these Issues further, we foiaid that similar developments were 
occunng in^many different areas. My point, though, is that we began to study this 
issue because of the impact on white collar jobs, even before the concern about in- 
dustrial robots had reached the level of visibility it currently enjoys. 

Whil^ other Witnesses who appear before you today will mention specific prob> 
Tems, I would like to discuss some broad issues which cause us concern. It was not 
that long ago, in histoncaJ terms, that .the United States was primarily an agricul- 
tural nation. A hundred years ago, 5l percent of our workforce were agriculture 
workers. As farming technology improved, productivity rose, and large numbers of 
people moved from the farms to the cities, looking for work. A lot of them, and mil- 
■hons of immigrants, too, found jobs in the growing factories. I won't comment here 
on the abysmal conditions in many of these factories, but I just note that a lot of 
people worked in them many coming off the farms. Indeed, farm technology has im- 
proved to the point where today, less than three percent of our workforce are agri- 
cultural* workers. In absolute terms, we now have only one third the number of 
farm workers as we did 100 years ago, even though the population has increased 
many fold. 

The factories have not been stagnant. What with all of our current concerns, 
today s factone»r«re enormously more productive than those of the^past. They need 
to employ far 5&wer people than would have been necessary if w^ never advanced 
beyond nineteenth century technology. Where did everyone go? Fpr the last few dec-r 
ades, much of the employment growth has been in the service sector, including gov- 
ernment. Today, over 50 percent of the American workforce is white ^llar. 

Today, governments at all levels, as well as private companies, are under finan- 
cial pressure. All want to improve producti\dty, and most are approaching the prob- 
lem with the traditional view that higher productivity means more machines and 
fewer pgpple. Where are the displaced people to turn? . 



24 



We recognize the need to improve productivity, but how are the fruits of the im- 
provements going to be used'' In the past, some oCthe savings led to new investment 
in growth areas^ but we are not growing very rapidly now, and furthermore, we 
have run out of sectors We can talk about increased leisure time, continuing a long 
historical trend toward fewer hours in the work day, porter work weeks, increased 
vacations and the like, but would this only apply to those fortunate enough to 
retain their jobs in high productivity industries'' We could fmd ourselves developing 
a new class structure, based upon the level of technology in any particular industry, 
with the elite few having far more benefits than the mass of the population. On the 
other hand, we could talk about greatly expanding the public sector to provide so- 
cially useful and needed services Or we could speculate endlessly about increasing 
concentrations of wealth, and so oh But the future is not preordained, it depends 
very much on what we deade to do today. In any case, it is certain th^t modem 
technologies will have major effects 

We are not just talking about robots Today's technologies are very sophisticated 
and take many forms They include computer integrated manufactunng centers, 
automatic warehouses, word processors and desk t6p computers, automatic teller 
machines and computerized check-out counters, satellite communications systenis, 
even direct computer to computer links Many of these systems are designed to 
eliminate human activities, so we should not be surprised that the work they do can 
be performed by fewer people. 

We are now suffering through the highest rate of unemplojrment since World War 
II Most of that is undoubtedly because of the poor state of the economy. It would be 
difficult, if not impossible, to get an accurate count of jobs lost to automation in the 
face of the overwhelming loss of jobs created by poor economic decision making. 
Further, it has been argued that past technological developments led, in the long* 
run, to the creation of more jobs than were lost. Wouldn't the same hold true in the 
future? 

We think not, and that is partly because of the nature of the technology, itself. 
The big difference is the computer, and the development of the computer on a chip. 
It is now possible to give machines the flexibility and decision making ability that 
heretofore could only be obtained from human workers. The enormous capacity and 
speed of computers make many things possible which couldn't have been imagined 
only a few years ago. 

Manufacturing technfilpgy is already highly automated' in many industries With 
further developments in computer vision and tactile sensing, a good deal of assem- 
bly work may be automated The same is true of materials handling. It is conceiv- 
able that blue collar workers in manufacturing could eventually become as rare as 
farm workers 

Even'within manufacturing, much of the employm:ent growth has involved white 
collar jobs— secretaries, accountants, engineers, computer programmers, lawyers, 
advertising personnel, and so on. Computer technology will affect them all, too. The 
total is the sum of the parts. If every company, every government agency, seeks to 
improve productivity and control personnel costs through new technology, the result 
may well be a growing GNP coupled with high unemployment. If we emphasize 
"modernization" through investment in the latest technology even while we have 
more than ten million unemployed, and ignore the human impacts, the social costs 
may be immense New technology will lead to near term, localized problems, at 
least what the more distant future holds in store is anybody's guess. 

Our government has all but ignored these issues for quite some time. The same 
cannot be said of other countries. Many are concerned enough to try to deal with 
the short term problems The Swedes, for example, have developed an extensive, 
government funded training program for the structurally unemployed. About one 
percent of the tot^il workforce is involved in this program. A couple of years ago, 
double that numSer were involved. One reason for its success is that participants 
receive a itipend which is set higher than unemployment compensation. Coupled 
with a vefjf extensive public works program (about Vh percent of the workforce), 
these activiti^ helped Sweden achieve an unemployment rate of about 2 percent, 
less than one^juarter that of the United States It should be noted that while these 
program^ do not produce permanent jobs, they do help individuals displaced by tech- 
nological change, as well as others, lead productive lives. 

The Swedish government has also established numerous commissions to study the 
potential j)roblems arising from technological changes, and to recommenS social 
action were warranted These commissions routinely include labor and management 
members. 

In. Germany, state and local governments work cooperatively with industrial 
unions hnd employers to develop programs for labor markets which are hurt by 
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technolc^cal changes. These programs include not only tax incentives to attract 
ne^iv businesses into the affected communities, but also training and retraining pro- 
grams for the people directly affected. 

The Germajvgovemment has long been committed to keeping its industrial base 
among the most modem m the world. The f&deral Ministry of Research and Tech- 
nology has a budget of over six billion dollars. It is used for promoting new technol- 
ogies, and at the same time, also funding studies promoting the humanization of 
workplaces. That one ministry is responsible for both areas. 

In Bntam, a country with economic problems as severe as our own, their Depart- 
ment of Employment did a major study, published in 1979, 'The Manpower Implica 
tions of Microelectronics Technology'*. While their time fj^une was much too short 
^onl> five years;, the study does indicate that the government recognized the impor- 
tance of these issues The Bntish Department of Incjustry b^an in 1978 the Micr- 
oelectronics Applications Progrwn^MAP; to promote the use of new technologies in 
industry. The program provides financial support, money for trainmg programs, and 
technical advice. The Trades Union Congress, the British labor federation, has re- 
ceived well over one million dollars from this program to fund development of their 
own programs aimed at educating workers about these technical developments. 

The are just a few of the ways other countries are reacting to the challenges pre- 
sented by changing technologies. Further details are contained in a report we issued 
about a year ago, "Cooperation or Conflict. Europeem Experiences with Technologi- 
cal Change at the Workplace," a copy of which I am submitting with this statement. 

Why has there been more concern for problems associated with technological 
change in other countries than in the United States? Th^ Americ£m approach seems 
to have involved a great deal of faith in technology itself, in the belief that if we 
onlv could develop more and more sophisticated systems, productivity would zoom 
~ ana all of our problenrjs would evaporate. Things haven't worked out that way, and 
our European brethren have been less willing to simply let things drift. Their gov- 
ernments have been far more willing to help not only business, but also affected 
workers and communities. In man^ cases, there has been a higher degree of cooper- 
ation among the business community, labor unions and government in planning and 
implementing prc^ams. 

Now, nowhere in my statement have I indicated that the American labor move- 
ment IS opposed to technological change. In spite of all the problems, we recognize 
that change is a necessary constant in our lives. But we are concerned as much with 
how particular changes are brought about as with the details themselves. No matter 
what the long term effects will be, it is a certainty that there will be short tprm 
problems. In evaluating the contrasting claims of technology optimists and pessi- 
mists, I believe it is important to Ipok at the areas they are emphasizing. 

For example, in manufacturing, new technology which resultaJn the development 
of new products may well lead to the creation of new jo\^. On the other hand, tech- 
nologies which improve the productivity of^ processes involved m the manufacture, of 
existing products may lead to a net reduction in jobs, even if output expands^ Simi- 
larly, in services, replacement of workers by computers and telecommunications sys- 
tems can reduce employment in the industry, or at least limit growth, even with 
rising output. In other words, if productivity rises faster than output, employment 
will drop. ^ - - 

Does this mean that we should oppose productivity improvement? Not at alf.'But 
It does indicate that we need to be aware of the problems, and we have to plan to 
meet'them. ' . 

We are in the midst of a revolution that will leave virtually no form of work un- 
changed The application of computer and microchip technology, coupled with the 
range and flexiDility of telecommunications systems and other devices and materi 
als, offer a potential for change which is truly profound. We are reducing the 
demand for blue pollar workers (as has already occurred for farm^u^ers);^ we are 
reducing skill requirements for some crafts (e.g., typesetting ancTTnachihe tool oper- 
ation; through the use of computers, we^are^liminating service jobs previouslv cfone 
by people (e.g., automaticjsank telter machines, electronic telephone swtching 
equipment, and_jnusK Synthesizers;, we are expanding the productivity of profeS' 
sional level Employees (e.g., cofnputer aided design for engineers^, we are reorganiz- 
ing and "capitalizing" office work, we are automating warehouses and retail check- 
out counters, 1 have even heard that the fast Tood industry is considering^ using 
robots to prepare and serve food. 

If all of this IS going on during a serious recession, the pace of change must quick- 
en when recovery finally arrives. This could mean that unemployment will not drop 
as far as otherwise would be in the, case. It certainly means there will be a great 
need for training and retraining programs, for protections of salaries and benefits as 
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|)eople are shifted into new positions, fpr real improvements m the quahty of work- 
ing life rather than having the machines dominate the work environment. Above 
all, it will require joint action on the part of all affected parties— government, busi- 
ness, labor and the communis We have a long way to go, and the later we begm, 
the more difficult the problems will become. 

. AmtlATES or THK DEPARTMENT FOR PR0rES8K}NAL EMPLOYEES 

Actors Equity Association. 

American Federation of Government Employees. 

American Federation of Musicians, * 

American Federation of State, County and Municipal Employees. 

American Federation of Teachers. 

American Federation of Television and Radio Artists. 

American Guild of Musical Artists. 

Association of Theatrical Press Agents and Managers. 

Brotherhood of Railway and Airline Gerks. 

Communications Workers of America. 

Federation of Professional Athletes. 

Insurance Workers International Urtion. 

International Alliance of Theatrical Stage Employes and Moving Picture Machme 
Operators. 

- International Association of Maciiinists. 
International Brotherliood of Electrical Workers, 
International Federation of,Professional and Technical Engineers. 
International Union of Electrical, Radio and Machine .Workers. 
^ International Union of Operating Engineers. 
National Aseociatioi? of Broadcast Employees and Technicians^ 
Office and Professiohal Employees International Union. 
Retail, Wholesale and Department Store Union. 

Screen Actors Guild. , ' 

Seafarers International Union. • 

Service Employees International Union. 

United Association of Journeymen Plumbers. 

United Automobile Workers. 

United Food and Commercial Workers. 



♦ 




COOPERATION OR CONFLICT 

European Experiences with 
Technological Change at the Workplace 





28 



- • COOPERATION 
. OP 'CONFLICT 

European Experiences with . 
Technological Change 

* ' -of the Workplace 

^BY- Dennis Chamot ond 
Michael D, Dymmei 



Contents 



i 



IntroclOction 


2 


Sweden 


3 


Lobof 


4 


GovefnmenJ 


7 


Industry 


9 


Televefket 


11 


Fedefol Republic of Gerrnany 


^2 


Labor 


14 


Research 


16 


Industry 


18 


United KIngdonn / 


20 


Lobor / 


21 


Government 1 


22 


IrxJustry / 


25 


Norway / 


27 


DlscuisJon 


2a 


Appendix 


31 



32 



29 



A dipt or (J»«" hi-s j\*3y% hccn^hc 
rule jcncrninj ihc of>}uiK>n v1 
Itfc on this piancL The same ft true of 
organa3tiofts3ndpraf«SK>fts IntKn* 
C2se$ vkhen v^e are faced with ctianjc 
occunnj^ on j nuvtrve scjie ond wilh 
gre^t rapKiity we <4tcn refer to it a.^ 
fcv<>l«n<>n4rv 

W e jrc t<xJav <>n the ver jjc of a roolu 
tion that Will leave virtujily no Uxm t>f 
»<>fk unch4n|(ed The applK^tK^n -of 
cotnptJier jnd rnxftKhrp techrvok>j)cv 
Ct)«plpd with the erK>fmow» ranjse ^rid 
flcxiNlitv of doeloptn|t celcct>fnmun>c*- 
(lonv V)stemv offer » p^>icnlr4i U>f 
change «hich fTW> be e>ery « pr<>- 
found AS that caused h> the ftrv InJuv 
Irul Rev<^julK>n 

That <A<.urTance from oyr nxxJerrj 
penp<xjive appearing very rapid, bti 
in realiiv wirt^linumg over many jcarv 
trjmftfmed muvh of ih< VV cvem world 
from agrKuttursKi^muniiMrs to tndtrv 
inal jcunts. There n talk now of joinjj 
beyond the indostrul ajje inlu ihe Infur 
matHjn Era when power ^nd wealth 
wjII derive nv>re from the feneration 
indnianipuLilx^of dj(4 than from i he 
fahrH.atM>n <'f material ^ood^ 

In manufjclurmg computers jnd 
computer driven equipment are already 
ptayin^^an ever nx^re imponant role on 
the factory flo<>r wl)ite white collar 
"front offtce" work information band- 
ltn{ — expands enormously In the ser 
vice areas both in private jnd public 
enterprises, developments such as minf 
computers word processorv automatic 
equipment alMinked by extensive tele- 
phone and satellite networks, are re- 
vamping the very way workplaces are 
designed ami jobs themselves are de- 
fined , 
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Adapttn^i lu this revolution presents 
ori^anaed labor with one of its jjeatcsi 
vhalknjes in decades. On the one hand, 
the new developments ^re t*x> massive 
and extensive to even think of trying to 
Slop in iheirentirety Besides, many are 
necessary for improvini^ AmerKan pro- 
duvliviiy at a limc when economic 
growth has been very sluggish On (he 
other hand present ihri>u{hout ts un- 
precedented opportunity for excessive 
management domination and control 
throujh detailed monitormj of com- 
puter systems, as v^ell as a very real 
possibility of economic growth * business 
^rowth^occurin^ in the face of (rowing 
unemployment Such o the enormous 
capacity of integrated computer sy* 
temv a goal of many businesses here 
and abroad 

These chanjcs jre not limited to the 
United States Similar problems ^re 
being faced in every ma^ industrial 
nation Theydirecifyaffectprofcsstonal 
and technical employees who find 
themselves on the frontiers of innova- 
tion On the assumption that we have 
much to share and learn from one 
another and m our continuing efforts 
to try to understand and deal with prob- 
lems generated by technological change, 
we present th« report on some of the 
activitiesandthoughts of our colleagues 
tn several I^ropean countries. 

We 1)cgin with three long chapters 
describing in jcme detail perunent back' 
ground fromthree countries — Sweden. 
West Germany and the United King- 
dom The matcrwl presented here es 
based in part on (he results of dscusstofts 



between European trade unionists, gov- 
ernment officakand management ref^ 
resentatnesarnJ a delegation from affil- 
iated unions of the Department for 
Professional Employees AFLCIO 
headed by Rodney A Bower President 
of the Iniematwnal Federation of Pro- 
fessK>nal and Technical Enj{ine<rs 
These meetings were held in the re- 
spective s,ountriesduringOctober I9K) 
(see Appendix* Abo included in ihts 
report IS a brief description of the lech- 
noloj^r steward system being de% eloped 
in Norway The fmai chaptCT titled Dts 
cussjon** presents an analysts of the 
Eoropeap situation and some concfu- 
siofts and rrrplKattofw relevant to the 
American scene 

Technol<>j{ical change issues ha>e 
bcengrowingin impoftanceyearly We 
hope that ihts publication offers useful 
information about what others are do- 
ing- and stimulates furtha fruitful dis- 
cussion here tn the United States. 

1 would like to close by offering our 
grateful thanks to the German Marshall 
Fund of the United States, who gener- 
ously supported the European study (our 
referred to above as well as the pubti 
cation of this report 

Denab Chamot 

Aisutani Director 
Dtpannifnt for 
Profeittona! fm- 
ploy res AFLC lO 

March 1961 
Washington, D C 
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o{ luv 'isctH (kn) iX)0 ts urban jnd t.on 
vCntrjicJ in the vi»gthcrn fwri ft! ihc 
'.►uoifv The *v»rkt(/ftc ^'f 4.N>yi 
4 ijfjfj p^-.vpk* R hi>.M» liter Ate and 

ir^vC^j^^vk ivn) i.tfhfCt hundred ^cJrv 
vkhcn ihc firM «pl4>ilj(i<>n ■»( ivnaiurjl 

lymKfr i <i'k pij<.< Althv'U/ch ih(.%(r oft 

rd'jvr'cs. (htfSwcdestla/msoCT-al )^e> 
ir>(, nrii'fiN propclicd ih^fir rc!an>ci\ 
p>« r ryral v>iv)ety info ihc mtj>' ifihc 

♦ BaJI Nr^nnjiN * 

♦ HvdrjuK vepjratur 

♦ TftcptK^f 

Svtr^.J'n ^ inrcrn^lk»Pdldndhi|;:hi> rc- 
^p<.^.l;^d jgtum<>hilc rajnyfiLiurcr Vu4- 
onj^injicd tn the ba)l txjrm^ jndus 
try *hilethc hydr^yU. «pjr<ic<l<xtT>cd 

mduMry Aleyntkr irrahdm not 

Mnth>t4tk)in;g ihr t^lcphwnc W95 in 

vcm«Jd" 10 Sweden ^ ;ib>&ul f>H wmc 
m tht I nueJ Suicv Jci»dmjtlu 
fh<: U<rvcl«>piwnt <»i<in irxikmryfiNJmpof 
tani m Wcclert liid^jt t«> '* i% id the 

UntM in L4>ftioiunK.4iKi;n^ e<44j(p(ncn^ 
rctljf*cr% jojd tktirjtal p».*wcr i^coerj* 
turn irammKnM.m c^utpmcnf K.«t7iio^ 
llw ha^n ft)r wb4j »s ti>d»y SVcdcn $* 
^Uc^esl and imtsl dyn»(nic indtistrial 
sector txjfincermf inachincfy andton- 
itruvln'nt Khich currently accduno^tfli 
/«>u^ty ofte-iburd of the x.uuwry%,irh 
duvUoi out{>ut ^nd voe h^Koi (Ke loi^i 
i^JttC expurtv ,^wcdGn > wttf 

ititi)>^ ncMtrality during the. iwnWudd 
Wjrti!yr|cd th^^dodupmchl uf their 
^/wn MirplalrV fj^twrfaciurm^ jndu»ir> 
' S A A^^Nculralit?*^ allowea^rticb 
'to come thr<H»|b i^e war^ wrm *» tfv 
dmifUibaurin[aciandrtf«^y40 i«kc-ils 
ptace tn.lhe^p^wi; indits{rUi!c(.ei3. 



Sweden 




Svnrd«?J> h<>\*c>cr ^u^«.c«f^ll in lU 
jnduvrol dc^ck>pn>cr>i rsavvortdctorvo 
m> arvd ts Hub^CKl in the vagar^c^ '»! 
»porkl«.t»n<XDiv fJucUiJttans. A5a<,iT«Jj- 
try dependent on exptTim^ to Europe 
and the rest Mv^rid alH>u( 40 

percent iff mdusirwl p_n)dutUtm tt» sut 
Mve it vanr*^ hmrt it> impixU, which 
^rmmnt («> ahoyt 40 pcftcni of a$ nc«sd$. 

a result it^ jiutomi>hile induury a 
vufknn]^ frixn^n onsLauj^l uf Japanese 
(mparts, Jti hcav> m^chmery induwry 
t\ i^nder itutfc by yihcf European 
(.ouotries otxi the tTiitcd $l(«tes And 
i>r)e (4 ics earliest and mo^c hasK; ith 
JuMriev luftibcr ^ndpulj) and paptr cs 
facmj^ heavy untfpct^u^n from L S and 
Canadian jntctests 

The woftd-wtde etwnumic r«.etthir» 
j^erjcfatciJ by the tiKt^^ased pruei of 
Ai ahofl li respomiblc hn <t^ worst div 
iuptiom^nSweden$etom>my InmalI^ 
lamifif fttQ employmetu as a toverrt- 
mer>t^lfc>, etimomtc Jet-tsiuns were 
Aiadc- based! on auunlpttont that the 
ttttcsstun wuukl be shor(^J»ved Whtn 
this did not occur, a three-prurfjed 
i'ftack whined to r^pita SwttJen's po*h 
twn inihewidrWeconooiy-^'cttrrciicy 
d^valu)itK)Tldc;^{ncd ta m'aUce exports 
^n^i't competitive mcrea^ taxaiton 
thfrngh the use of -a v»f^e added tax, 
»ru3 ^he sevcrmi of ormteciwn^ wuh 
the ^vt^opean^urrency bfo^k Swedish 
trade «nton^ us i'*'ho\tf<;i)Op^tit^d by 
moderaiinj;Wa|e«(emandfOurin{i^ese 
years t tank. Sweden 'wa? abfe to 
rc^i^ iisjpftSittoH m the worM ccorKnn>. 
recording a iradie ^urphira^da halvpng 
o^ *heu rate of mfUlioo^ 



An v>rganii/cd labor (^v)vement in 
"^v^edcn <iito e») ith the e^tablRb- 
meni of the Typ*?;^raphKjl Assoc latwn 
in Stockholnn Development *m sUjw 
and \ttned at alnVisi e^erv turn by em- 
p|<nerv unti! IfsK) when the fir^i real 
irjde unktns fv>rmcd alon^itraft Imcv 
The fcrmaiKin of the SwcdL\h Trade 
t ninn Confederation (LO* and the 
S<K.uil Dcm«)^rjtic Party can also be 
trj<,«rdioih(%pernHl The labor manage- 
ment relationship reached j more ad 
wanted Mage m the earty l**X)i with 
the formatiorf o( the first employer 
grt^up S^^f the Swedish hflnpU)yer^ 
FcderaiK>a The gti\ernm<;ni in general 
left the employees and empk>yeri asM^ 
«.iatK>ns free tt> ne^otute am<»njj them- 
selves and the two groups jiradMlly 
(.ame to recojtntzikeach other as equal 
parties at the bargaining table 

Lab«»r Laws bejjan to desetop in the 
i92i)s A Cutlettftc Cuntra<.u Att was 
passed that set m law the rights and ub- 
n^atFjr^^ w( each party tu the vither and 
ouUmed general provisions reJaling to 
iv^M-kmgcondithins. Abo established at 
this time was a Labor Court to which 
di>putes over collective barjaming 
agreements were lv» be taken for rcsolu- 
(»on before any industrul actions were 
resorted to The Labor Court has seen 
varying amounu of activity since lU 
formation and has developed a large 
body of prciccdents These form very 
effkiem gtitdetmn for labor/ manage- 
ment intetaetKin leading to the resofth 
tion of many dapuics before they ad- 
vance to the Labor Cotirt itself 

Ihe 1930'ssawthe firsi fornutionof 
white collar unioris in Sweden complete- 
ly independent of the LO Where blue 
coUar workers hakf of]gantzed along craft 
lines sotne 50yean eartKr. white collar . 
unions developed from the extension 
of professional and soculorgantzatiofts. 
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uullAt unKrns mcjged* in th< u> 
fi.;rirtth(;C(ntrdlOrgant2jtk>n (^.r S^Ja- 
rrcdEmpk>)CrtiTCOi Of»ci><hcruhiie 
wulUr union jssogut*jn cjiMs m Svn.- 
Jen the Swedish CunfedcrJlu^n uf Prt>- 
fnsi«>njl AvuKiaiKinv NatK>naI hc<i<fj 
ih.nof^ ivilSen^nisiSACO SRi Thts 
^rcHip tfcs^riNf? ilvelf js j t.cnlrjj pnlrt 
SK'fi^l t>r^anu«j(ton fwr univer»tv ^rjdu 
a»rt^nd«larf«rdempk'yecs>*nh higher 
(;Ju<.J(kin jnd Jrj*s ils m<.mbcrship 
Nl portent ffi>m sljtc >n'vernmen{ cm 
pktvt.cs p<rr<.eni fn-m It^jl j^xstrn 
mcnt empfovcvs. 2<' p<r»,eni frt>m prh 
vju inJuslrs employers JtxJ 4 pcr<.ent 
frt-m self cmpU/ved profc^sK'n*is 

\n 1^11 ihe «.Mfi untons m ihe LO 
»i)Iun(jrily Jet.K]cd U> rei>r^jnuc them 
s<Kcs jk>njt indusirv Imrs The basis 
fi>r tha Ji.i.tsk;n \*jis lu uv4>kJ intcrunK>n 
t»>mpeii(h)n jnd |urrs<iictKi4ijl prubkms 
thdi could bjvt ^e^uItcd frum sevuj) 
iltffercnt y.r*h unit>as reprcvrnimk; vmrk 
ers m ..ne industry There .ir<. (inly j 
few unions left m Sweden whii.h an 
orjj>nt/e«l JlontJ urjft lines 

L^Kir kiiisLition <jw si^nifKjni jd- 
»jn<.ts Jyring the 44 veir rule of the 
unum bjtKcd Socul Dcmtxraiit pjrtv 
(n Sw<.deo 

• fht Vjt.jiu>n A<.i jIIuws every 
empK»><.i' frvc v*e<.ks v^i^^tion minh 
mum ptrr ve>ir 

• Th<; A(.t oft VVorkm^ JIt'ufs stipu 
Utes J -44)'hour mJKtmirm work 
week and limits t»vcriinie ptr em 
ployce lo i*^ h«)urs per ye^ir 

• The Sesuritv nf l-mptoymtnt Ai.t 
j^rcjlly limits ihe jbility tif tmpJoy 
er. to fire employees 

• ThePfcfmotK'nofLmpkAmeni Ai.t 
require^ cmpk>yef\ to notiN tt»unty 
!^h<ir b<>jrd5 of dry pljnned cut 
bjcks insiilving five t>r mtire' 
workers 

• The Sb*>f) Stewards Act strengthens 
the pt>sitK>n of unK)n representa- 
tivtS hy forbKjding discrimination 
^g^mM shop stewards, giving them 
Vuperseniority in layoff siiuatK>ns, 
jnd allt>wing them unlimited leave 
t>f absence rights ft)r union activh 
ties 



• The Board Reprcscn^tton Act 
allows W4»rkenift firms larger than 
2^ empktyees to elevi i»o repre- 
sentatives to the board of directors 
of the crtmpanv *ith full parties 
patKHi ifi the decBtons of the b<Mrd 
and 

♦ The Joint R<.^ulaiK>n of Working 
Life Ac| ^.uarantees the onKin full 
tnforrrtalKin about the t.onipany 
gnes ihe union a right to approve 
organisation of work and work 
assi^nmepis. in ^ddiiion to hiring 
and firing of employ ecs. and alU>ws 
ihe union lo \Ho subcontracting 
I tf work bv the emp!«tyer 

Laht*r legtsLitK'n m Sweden « supple- 
mented bv a b<xJy of s^Kial welfare legis 
lation without eijual anywhere in the 
world hoz example childcare is prtv 
vided freu, public educalk;n irnluding 
s<htM>l supplies and meals arc free 
health care is free with min«tr e^ccp- 
iK>ns senuir cut/ens are provided with 
pensh>frt indexed to the cmt of living 
and housing subsidies and ihe Jiandi- 
capped are provided assistance in k>CJt 
ing employment while employers are 
Subsidised to hire and train The occu 
patKmally disadvantaged 

The welfare state of Sweden n cer 
lainly not without its attendant costs 
P<.rv>nal incoHK tax is high with mar 
ginal increases in income taxed near W 
percent The s«)cial costs of alcoholism 
are paid through extremely heavy levies 
on alcoholic beverages The same is 
true for the health costs of xmokin;; 
tobacco Average Swedes however 
KkA upon their system as the best 
the world and considering the ads ances 
made in human welfare in Sweden they 
bav e a lot to be prtJud tif 

Lobof 

The Central Organization ftir Salarred 
Employees iTCOi and the Swedish 
Trade LnKin Confederaiioivi LOt pre- 
sent fairly similar views on the proh- 
lermfacinglaborm Sweden ttxlay Their 
views are similar until the question of 
techrA)k>gicalchangei$ presented tThe 
Swedish Confederation of Professional 
Assocrations/Nalional Federarton of 
Civil Servantsl'SACO'SR^ has had litllc 
interest in the tt.sues surrtiunding tech- 
nologioaUhange > 



Jhe TCO csan umbrella organaatwn 
that IS Comprised of 24 affiliated trade 
unK>rks with a total membership of over 
one million persons TCO affiliated 
unions organae all sectors of white 
collar employ eesand at almost all levels. 
A slight ma)or)tv of its members are 
female and TCO can claim some H) to 
percent of all organizable salaried 
Workers in Sweden Since TCO is a de- 
centralized federation most response 
bilities fall to its affiliated unions Col 
lective barjiainirg for example is a 
responsibility left to the constituent 
unions while the TCO functions pri- 
nvarily as a c<K>rdinating and informa 
tional a^enc-> Tt O is also a nonpoliti- 
cal organisation but c-an and dt>es exen 
Its influence in political circles for the 
benefit of its membership 

To enhance us influence in collec- 
tive bargaining the TCO has formed 
carte b with v>ther empk>yee fcderatwn* 
in the three sectors of the Swedish 
economy- the private sector thestate 
sector and the kKjlgmernmentsector 
One of tho< *ith the private sector 
constituent unions of SACO SR is the 
^Private Salaried Staffs Cartel tPTKt 
These vartels. moremer bargain with 
/ifferertt employer fcderatwrw in each 
sector- The net result of the formation 
of these kargaining cartels ts that Swc- 
drjh empkjycrs have had to face a unued 
labor front in m^nt of thcjr collective 
bargaining 

TCO IS becoming increasingly in 
solved with technological change and 
Its effects on workers and worklife 
•ncern over these effects can be traced 
to 1970 when for the first time infor 
mation jjathered in the Swedish five 
year census was io be recorded on a 
computer based medium Questions 
raised at that time dealt with integrity- 
how the Information gathered would 
be used and how it would be safeguarded 
frt»m unscrupulous interests — rather 
than the effects of the medium itself on 
workers These concerns resulted in 
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Tu'd' iin h pns Mf in. inff rmj utniin kcJ >*,tih itv (.inictt rmin jii. 

M.) tt(i^^ist-s Th.s Ifv'isljins* ^JV. j(Jmilftd[\ ^i\is 

S\*<.dish !rjd'* uni<>nM.normous prt't^*. 

(.xptrii.n(.t hgr ihi. Jj>* is nor p^rf^M 
\!ih"Ui;h Ih^ unmn is tntitUJ jfiv 
fnfi.rmj|]on ihi <mpl<>vtr n)j> hjx' 
[h(.r(. IS n.i spt4.ifiij jmouni i)f tiriK 
rhjl rhi linmn must K inf<'rn»ed K fort 
(hi impkrTn.nUtKtrt of (.hjn^ts This 
has r- suit- J m suppjetTK nu! jyrctmtnts 
Li) Si ime ins( jni.es t<> plj^i, iinK rt.quir<."- 
mi,n!sv>n inftirnntion hyi noi ill ^.m 
plovvrs hj(.t jfcjfccd tosy*. h *,<>ndi turns 
\n iddtlionjl pr«)Mi,m results from lji.k 
tif kr,<>wltdj^t jKml thi, I, f(c< tsof spt< t- 
ftL tv4.hn')l(>yK j| hjftv;i,s on fht s^ork 
pljte F') jSItMJt^ ihis J spci.Ml fund 
hjs Ktn esijhlt^hed uilhin iht trJdt 
unmn m<»^i, mtft', to tinjrn.t studv of 
tht «,ffti,tsof rK* itt hrn)'i>);i<:s. jlthuutch 
tht ludt unions r<.Ct>j;niZt' tht vj^lv 
larger Kv>ur<cs j^jibble lo iht <,t)m 
pjnits (n <om)u<.t siudies tn ihoir <>\ni 
inft rtsts 

The )oh secufilv of Vr4 ff/c*. 
ti^t.l> answers qutsiions rtUtcd to the 
r^-trjinm^ of dispij,.(.d workers In 
tffett tht employer tjnnoi fif»f j rt 
dur^djnt employee so ht must mjke 
^>r retrdinin^ Ifthctmployct 
jpUot id|Ust to the new tethnolojjies 
rht employer nuy fjlf bjtk on the 
^Dscrnmtnt Ijbor rrurkct edutjttor 
pfoCfjm for the strutturjilv uncm 
p^vtd The Sweden jifribute the hijjh 



Ih.t r>. IT- S*. disfi^hin ...Itjr 
" t }' i'u 'i.s U t. ift lisi ijss I ns jN igr 
h ' f. Is n pur. tv tii..risptuf[^ j1 
, n »- rk oKs .rl I ni(i'.'\1U Pt \k 

' r .rir ^ > \ r h< l.tsr r*,. v ifs fh(.se 

' » rns iv h ' - n UuU tJ si Uisfi*. il 
>' . ' '' ^^ Ain^ .Pi r jisinj uiKni 

\m,nr fj < .f, ff , fsof U.hn.^ 
• <!' i! hani,' S< n.' i. - unrTtissi >f,s 

nMsfinj ■!! (U r .n.lijsir\ tnd^. is rn 
,■>• rl t ,ir s' '11 iU\< s hj,i N t n f. rnrud 
•f'dfKiinv stt^ ji . ns !■! rh' p<i'Ln 

tfl , Is 

! nn[ ih. , jftv P'"'! s rh, s^ irjdc 
1 trs h 1 1 IttiV irtt' f' si in influt^nt. ini: 
ci\\.r\ fh* prci'otnintnci. .'f S^^ui 
lo^rjin. ruk for ih- pr.or -Ki Jrs 
ip-dh. ^tos^, rt,Iji„'nvh>p hetu<.on (hjt 
pirfvVinJ rht, I jHof -ffton mtnt The 
,;ra>tu\\ *t iktninjiof S<iy)j[ [Vnnx. rJtk 
p. I VjVrfn. If f'tij) vijrs inoffki, kd ro 
J fev.liAtVrt itlh.* ITflTC Of -vni^rt-vs 
thii m ft^<. f(it)jr< w<.rk should h>si, 
rh' sdiri'- \(iflu«.ri<.<. <in «.jpitjl m th> 
(.i,on>iniK <^nrkt.fp|j,,f This Kd lo i 
stri< > , .f *oi»^^ r p irtn. ipjli< m orienttd 
i ihor tiAs thJ^ suned v*nh cmplovt.e 
ripr s* nijliv<,st)n ..ompjnv Nurds of 
diKiiors in hr\ kd t,i ^ohjnitd \nb 



partKipdtk n fjio lof this tfjinin^; r.» 
ih<. payment of j uj^t. to iho \*orker 
*hi!e m the pfo^rjm |rHj'<.d (he work 
«.f s jrt rc-f)Uin m the- pro^rjm f.>r j \».-ar 
s'f t*o jnd i( dt ibf end if thjt tmje 
suitjbk uork IS iinj> jjfjbli ihc \»orku 
>.jn <.ruull Jiijjti in joothvr jrc i 

Ihi K (J 'fiuni' rjtt-\ft<i<, vinururics 
..o/iili>. (ini, •>if jttj^i* i prev jUnt in Sw«. 
din t.'f d^jTm^ *ith n^w tcv fini'Io)»io 
1 Mdk.Mht. intfixjuvt i^nofneu t.^h 
poKvio nv 'li. <.xpt.nsivL If ' mpV>s 
<.rs >ij fieu nuffn^Js ^if rjxjuon 
sc^^^h fuojs ih«.nfo N u'-id h\ the 
■>»-^.n(v tn jlkviaiinL if.i problems 
'ss'jltin^ fr.jm nt\» i<.itin >li kjKs 
J Icnipt f «rii> siviprhj. mtr.yJu.. tu>n 
ot dtl n<.\» U(. hno!</^Ksun'il s(u*li<r« 
of th' If imp K Is I jn K J.XH 
^ ( juc 'vK jl unums J > eto pi>\»eroscr 
the intfodu*.tior >)f n<.w u^^hnolf)- 

«KS 

4 \ njhie lh<. unions lo K" broujjht in 
jr jn tjrl> stj^e m th<. de(.tst^)f^ 
nukinji pft)*.<^s on intrtKlu(.irt^ new 
hnolo^ns 
^ Slimuljto the mlrodutlton of nc>* 
Kchnolojju-s to aiamt jin Sweden s 
fhtsitton in rejjjrd to inlcfnjtionjl 
..omp< tition 
I h<. TC Osdwn pt)lny on to<.hno!i»j;(- 
jU hjnj^<. in*.orporjlcs ^.kmentsof j)l 
thtse strjti^ies Ouotin^ tht fmalrcport 
of their 14"^ ( ongress 

Prop<.r[v jpplKd t<.(.hnolo):K jl 
jdsjn^o cjn la) the foundations 
of social progress T^-thnologKal 
progress n a question of powet It 
niust not be governed by jn ap- 
proa<. h implying that man b^radu 
ailv he*.<)mmy a more and (note 
superfluous appendage to ma ^ 
*.hines < omputerizjtion makes 
n)anv routine johsunnccessjrv but 
tt also generak*s many new ones it 
IS tradt union mertibcr^ who have 
to<Jo thtse jobs dnd be exposed to 
ihc physKal Jnd mental'stresscs 
involved hy t.i>mpu(crtzati«n 
Trade- unions must therefore be 
able to exert profound influence 
on the manner in whk h computer 
i/alion IS effected m Sweden 
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U) tike UO fs jn umhfcllj 
or^ijnujlion tt>»erin^ 2^ incJividujI 
Swednh irjde unums The okle« and 
tar^l of sot. h «. on fcj erj I k>nv LO s c* >n- 
vtituenl unHtns ha*c j t»»mb»n<d mem- 
Kr\hip «,»( *<,ll tner r»n million prc- 
Jiiniinantlv blue nvlbr workers This 
number reprtrvrnis o\er >^> ptrtcnt of 
jtl ofCJni/ahle hluc coJUr workers 

The I O in lonirjsi i«i ihe r( 0 is j 
hi^hU vcnirjlf/cJ ^.onfedcr.iiTon ^oJ 
mj\ inter intt> ihc nt^« lul,«>nN >.f jnv 
>'f Its j(f(Iutcs pro\Kjinj: ^uitljnn jm) 
\u\.iHsU\.tns for tht^'voluoon of triii(.jl 
tssy* N 

Ihe LO ihfouiih the cuihi JttjJcs 
ol Us cxisuncc hjs jImi hccn Jetp!* 
in\Ml\« J m S»Cihsh p^>tilK\ mjinijin 
tni' vJosc ionnc«.li«>ns l«> the So^mI 
IKn)<>\.rj(K pdft\ I his r<.Lui*ni\bip IS 
Jir«itU rcsponsihU for iht sirm^'lh 
p^-ss^^vvil h>\ cjch of ihcv. i'r^jrn/jiK>rts. 
in S*t«J^fi v*H. jnvl {)o!ilic\ .inj h.f\ 
iHo*cJ ihv If) J mjior r.-li m ihc 
formal)c>n ol niuth of ihv 'igi^undtnj; 
|jb»»f kcisUition ^h 11 nsuluj frtrmihc 
4t i,«jrs III S«Kijl TXmo«ralu pjriv 
ruk 

\l(htiuji:h V pjf dtt jnd Jistini,! 
(.onftdtrjrions tht I () jml the K O 
nx.p^r-ift I losciv rhiS(.o*<p<.rjtK'n hjs 
K'*.om« sifunyii in ihv Ijsl dcijde j\ 
h«i>h hj\« bt^iinn m<)r« mvol^id in 
mjturs rtljtin^ («i «ir)j(.turil t.hiri|i:i\ 
in iht S*cdivh ci.onomv LO s unis 
jnd mJei d FC () s jLso jrt lo \lri\e Wv 
J based "fl p*>lilitjl M>^14\ jnd 

c<.«>n«imt«. dcmtKrJtv for j!l workers 

fine departure from tommonjiitv of 
in(«.r(.st beJween ihc LO and ttK TC O 
IS in I he area of icchnologit.al i han^< 
Allh«iu^h thev hjve studied Ihc issue 
for the latt |S years iht LO \i)ll dties 
niA hj\e muth mterosi in tht spctifit 
employment tffetts of tti hnoloi;ptal 
thangc prtferrinji to rely on Iht over 
all Swttlish pohty of full employment 
to fake tare of any problem^ 

The LO bclitvts thai the Swtdish 
etonomy isdynamic tnou^h lotonlinue 
{o.iJhv>rhan a^i'ra^e of one n)illK)n |ob 
thjn^ers tath ye.ir is txpansion tn tht 
strvKt vtloffontinuts Tht moytment 
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I d this nian\ peopU'per \ tar has not \tl 
sir iintd iht Swedish MK lal system The 
s*>tiel* in fjtt has profittd from this 
mo\tnitn( althinj^h iht individual has 
no! in jII cases Rtirjinin^of »n average 
(if ■^l (X¥l ptopit per^ear as provided 
undir Mitial wtlfare hj\ enabled rela 
li\cU easy mo\tmeni alihou(;h it is 
admiUtd that SA^hools still train lonstu 
patF^'H^ that art disappearm^ sinte iht 
thoKt ol otvupatKins is lelt Irtelv it> 
tht tiudcnt In addition there appears 
to bt nt>connitt bet»tt n onumsdut Up 
ptopit rciraintn^ for different |obs 
-whu h mj\ IM under tht }urisdKlH>n {>f 
diflertni unums Toihc LO tht imp«>r 
ijnl point i\ lhat p<.opK. do mdet-d gtt 
other |c)K 

LO polit* IS J tlcar reflecinm ol the 
view that S4>ciel\ should not pay i(Vkeep 
pcoplt m disappeannj; jobs or pay to 
maintain skill> that art' dying in an in 
trcasinyfy miKJcrn wurjd The dejjrce 
of Swtden smvuKemtnl m international 
tompetitHtn jsalso rtflt'tted ifi Ihe ^ itw 
that if a tompany must move ils priidut 
tion fat I lit ICS from Wedcn losur\ iVt in 
woiJd marTTcls it sh<^ukJ do st) rather 
than stay m Sweden and fail 

Whtn an etonomy run« out of cco- 
nomit set t(>r%t(» absorb cxtt*s.s vmrktrs 
what then 'There is a ba%it ohjcttion m 
Sweden lo rcduting hours of work to 
help mtreasceniploymcni Asa halant 
in^ f<itl<\r overtime work K not stK.iatly 
acceptable because no one Wants lo vnMlt 
It Although vacation time tontinues lo 
incrtase Ihrs is more an indication of 
Ihe importante of leisure time to the 



vSwedcN (han a reactK)n to impending 
problemsof iethn«K)g) Retirement n 
earlier and earlier ages, is ret'eiving the 
most attention Wjth most persons 
covered under public pension schemes 
tfut are iransferabk betwetn einpk)y 
t'rt retirement althoujjh not larly m 
the AmerKan sease ts viewed as the 
most atteptable means for mtreasin^ 
the total number of |obs in a vhcinkin^ 
market 

< odticrmtnalion is ont of tht most 
iinp<)rtant athievcmcnisof Ubt)rt)r^ant- 
vatKMTS jnd ScKiai DcmtKratit gttv trn- 
ment m Sweden Ytt for all the lon^ 
history of lab»)r management t{>opera 
lion vinit Swedish unxms are findin}: 
that Iht emptoytrs with whi>m thty deal 
art. working against the ttxletcrmination 
jtt ( The B«'ardt){ RtprescntatKm Att) 
and ttinlatt with the Swedish J-mpU)y 
erv Ftdtrati{>n on these issuts li b«^ 
ton inv more and more dif fit ult InfaU 
there is widt^ranging pessimism a nuing 
lalHir groups on even being jbit to 
jppriMvh emplovers for distussmg tht 
tnjtial tvsuesofvuttfSsfully impltn)tnt 
mg a plan for tiHlelcrminalK'n Swtdish 
empltiyors in the words of rtprtscnla 
tivts iif Sir the !,trgesi whiU tollar 
unmn art beginning ti> Unik like I S 
empK»yers tvtn U> the point i»f using 
one ot tht nimt tounterpriHluttlve of 
all ihe prattitx's of I S tmpk)ycrs the 
servit{*s o\ anil union consultants 

failing batk on the law is always a 
last resort and it is always con^forimg 
to km>w that tt is there to rely on if ab- 
solutely nete^sary but this pratiite is 
nol a positive one Tht mA»ve awjy from 
the tradilK^I t«Kiperative posture k 
viewed as retrogressivt a step back 
wards rn rtlation |o jtl that has been 
achievtd 
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meniKmed earlier the (.uireni jov 
crnmeni m Sweden has Nren in ptmer 
f<>r..nl> fi>e>ejrv fMU>\*inj; nearJ> four 
jnd .>ne-tulf Je^^de^ of Demo 
\.TiU< rule P^Jk) J)ffcr(.n».« hci^ecn 
the I'*' > jrc ^uilc jpp^reni Ik> a Swedish 
«. iti/en hui ihev dtc irs,\ di>».ernib'<; lu 
•Xmen*. jn >isiii>r> While iherj. mj% be 
le^.s J deMftf fur cr(.j(inj; rt(.* ^>4.ul 
pro.;rjms i.KjjVb anti nr tc of j * un^-ern 
fcr K*vk ..Idrr pp v^Tams nkII be finjn^.td 
there i> nt. **hi>levile jiienipi i>> div 
mjnik ihe rxrmjrkjhk Mruiiure (.on 
Mru<.t<.d m the pAJt The imp« runce 
pljLcd on ihc impa^.1% f>f le^^hnolojtical 
chjnjje b> ihe S>*edish ^ofrnmenl a 
jppjrent when one n<>les lhat s«ime V) 
):<>\ernment ».ommsjjU)ns ha\e'heen 
fiffneJ u< invest ijtjte p»Hential prutv 

The C.^mpulcr^ jndPks.iri'nicsO'm- 
mi'svh'n v»f the Ministrv t»f Industry fvr 
example i> ^.hjr^ed with ^ondu^tm^ 
studio in twi. jreav tbceffek.tsofk.om- 
puteri/^tKrn t>n enjjinet-rtnj; processes 
arwithe uv. iifv«»mpulefs m djia pAH.es 
swjjc Seeing I Kit the enyineermt; sck-tor 
n the Ke> i>> ihe future of S>veden in the 
*i»ryek.»>fH/m> thrt sek.lh>n i^f the com- 
musK>n a ^onduOtny. the m4>si wide- 
ranpn>: xudics- tt> in>csti^aliun> h^ve 
taken delegations to foreign t.<'UnirK;v 
tn«.ludin^ th(. l.nited Slattrv and Japan 
ti> study the k.ffeUM>f automating manu 
fa(.turin^ pro<,ewr5 on employment 
inJu^ry >tru<,iore prtnluk-Uvity tt*. 

Sweden has (he largest numt>er of 
irxluMrial rotK>(> per capita in (he world 
Mtnt of the robots used in Sweden are 
pr<KJuccd thert some^*> percent, while 
abc^ui 60 percent o{ the country s pro 
duction »»f rt»K>ts is bcinjj eiptirted 
There ts presently |i((le govern men r cor*- 
cern over (he effects of using robo(s in 
Sweden because (he change (<> robotics 
n (aking ^lace >ery gradually 




There had be<.r; rismg «.on«.eTn oser 
rolx*(»ts amt>ng (he Swedish trade 
unK>n% due i<> studies prt>du(.ed by (he 
l< S Nadonal S(.ienk.e Foundadon 
General Elek.(rn, and Westinjihouse 
This feeling (hou^h secrrvs i<j^k ». hang- 
ing *ith eipcrien*,(. Now the josern- 
ment s^es a mu(.h smaller potential for 
roK»rics ^.ompared l<> original es(inu(es. 
Hi^h(.osts mechanR~alitmita(ions.and 
sk>w speeds of extsdng robots is chang- 
ing (he opinions of Swedish irtdus(ry as 
to their usefulness at least kn the 
present The design <>l produk.(s has a 
mueh grea(er effe*,t on (he successful 
au(omjti<rn of produk.(ion proi.esses 
(han the use of automation in (he pro- 
duc(K>n process i(\elf esen (hough the 
result on labor is essentially the same 
In any case studies in these areas are 
continuing 

The work of the Commission on the 
Effects of Computerization on Hmploy 
/ fflCirrJhd Working Environment of (he 
^ Ministry of Labor raised an impor(«n( 
point tha( changed slighdy (he direc- 
tion of tfteir work Charged with answer- 
in% a quantKaove question, how many 
jobs will there be where will they be 
and wha( will they involve, the corr^ 
mtssK^n has come (o (he realtzadon (hat 
(he question may well be impossible to 
answer deflnidvely especially as (he 
(echnoio^y changes rapidly 

The study beinj performed by tfre 
commission will concentra(e on the 
combined effect of production and pro- 
ductivity on job* In the 1970's. working 



hours decreased while employment ' 
in».feased This was caused by (he add»- 
(lon of a<le<iisla(ed) fifth meek of vaca- 
tion and in«.reascd educational tease 
made asailable to workers. Productiv- 
ity increased and producdon increased 
during (his time tJstng (htssi(ua(K>n as 
a m^idel (he commission will use a 
me(hodological Slew of (he bes( way to 
calculate employmen( changes given 
changes m technology Al(h«ugh reala- 
ing that mi-M4els based on past peffor 
ma nee (end no( (o be applicable (o new 
si(uations. the ».ommiS5>on ainsiJcrs thB 
the most logicJl p^h to folkiw in trying 
to determine the quantitative effects of 
technological chan^ 

In many ways, (his dependence on 
academic macroeconomic modeling 
(echniques poin(s (o similartdes of 
approach (o American government 
planners The resuUs wilt probably be 
jus( as useful SdlL one ge(s the impres- 
sion tha( (he Swedish governmen(, far 
more (han (he U S » committed (o ex- 
(ensise s(tKly of po(en(ial human inv 
pac(s of changmg (echitoioj^ and to 
social acdon whereser warran(ed to 
help pec;ple adjust (o (hose changes. 

A fur(her example of the commit- 
menl of the Swedith government to 
issues of concern (o labor is the fact 
(ha( public funds wholly finance the 
work of (he Swedish Cen(er lOr Working 
Life Established in connecdon with the 
code(erminadonac(of 1977 the center 
functions as a research >ns(i(ute for in* 
dustrial relations and other workhfe 
problems Not a gove rnment agency. 
perse (he s(aff ofrM^B^rhave a fair 
amoun( of independervc^They are dedi- 
ca(ed to (he enhancement of knowledge 
on all aspec(s of working life. ar>d (o 
increased influence of all employees, 
including all aspects of codetermina- 
tion 
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There jrc currcntlv vrveMl \ludic^ 
umJefujv 31 ihc center dc^linj: *nh ihc 
p<>5Ui\e and ncgjiiNe »p<rcK of icch- 
nolO{;)C4l change in tarKtu^ indusines 
For example one «.iud% fin«.t% ihji ihe 
/b^nkin^induMrv won tfve verjjeof grcai 
changes m ir<i meih<>(is of op<?rjtK>n in 
Sweden iThcse tbanj;<rs shi.\i 4 hejvs 
t.oncenj/iiit>n nn iechnok>g\ w»h ih*. 
Mtdcspread jpplicai»on of (.ompuieri/^ 
th.n lo 4II tev^'b of wotk wnhjn (ht 
tnduMfN \ui«>mjiej%%%{en)\ ^ou!d pt>- 
feniulU ^.limmjie jNout Mr.eth)rd of 
fh«, *.urr«,nr hjnkJn^; Mjff m SwyL,n in 
ihe iie^t |f» wtth ihtv.^e^ts 

t.on(.en(rjtkd in ihe from nffm. teller, 
jnd sj>in>:\ personnel jndthejlmost 
vompleie dimmjiion of rt>uiinc b^tk 
offiitfvtorl ' 

rn.hnor>>iin.^Uhjnj:t\ ctnuri^rvtljij 
priKewinx; lermmjl \v\ienj\ JutoirutK 
teller mj(.hmt% word priK.»,ssin^ jnd 
pcrv)njl i«on)puHny(iJic pfrform^nti 
•>f «.i)mpulaiion and andhy^" h\ iu% 
lomers thcnjscKes rather than hjnk per 
M>nne|i \lth<>u^h bank niana^^cnunt 
forcs4.'e\ « maintatn<.d le%el of employ 
mcnt m jhi tktade i>f tht l'>N)s this 
stwtK IS tn dirett tonfkt titmji j ^t>m 
hinafion of the pt-tential for rtorgani/j 
ti( >n br«int h 1 .ffn, e shuldo\* ns and merj; 
crs a relafisul) sta^nanl cwonomv anti 
few new-id<fas ^n<f prmlutt^ 

Where dculmes aru anticipilcd m 
tt>V(er lesel cmpli.ymeni (.ate^orifs in 
creases are e<pctt«.d in suth areas as 
cconotiiK adsrs«>rv anal>sts Lal^ulatHfi 
an<J d.Ha pr<Kessing p<rrsonnel The wiJt 
jtap hc(w<;cn the types of pcrv>nncl af 
fectcd point li> increased training prot> 
Icmsand dooNs that there will be trans 
fcr of many empk^vecs from one group 
to another It IS expected (hat turnos er 
willacsount f(>rs4>meof thcdropm em 
ploymenf cspeuiallv jf thanjjes ar« im 
pIementc\J in a fashK>n that effectively 



miikcs use i>f normal attriiK>n How 
escr It Ls expected that reducing hours 
to sprea!^ employment opportunities 
mas ha\e to become avccptahle in the 
bankin^rindusirv 

Tcchnt»lot.»)cal chanjje ha^alreads af 
fecied the prmtin^ and publishinj; m 
du^tf^ in Sweden creatinjj^fowm^ 
flic IS bet w cen j;raphK «irts workers and 
lournalists As is becoming; comnnin in 
iht I nited States video displas 
terniinaK ar*. starting: to replace jour 
nalisis ispewrilers m Sweden offes 
ti^cls elimmatirj^ the lspe,s<. tiin^ ph^se 
of th(. print mj: pro<e<vC ifTeir introduc 
lion met M>rue resistance at first bs v-gje* 
lournMists 'and the use i>f \ Dl s was 
thus not re^uire'd T his attitude 
however was easils eireumscrfted it) 
the htrin^' process as newvr sounjjer 
entrants inio the fielU were intr»KJueed* 
to theniat the start 

\ decline m the qu.ilils of lournalism 
has been ne'ticed with the mireKJuvtK>n 
«if V r>T teehnologs not in ihe ariistK.' 
quality of jeturnalism but in the teeh/1^ 
eal quality It seems that mana)jen)ent 
upein the intrexJuction e>f V DT s lo the 
industrs eliminated proofreaders re 
quiring: journalists to do ne«t emly their 
own is pin j; bui their own proofreading: 
as well with preehetable results NVith 
^raphiv arts workers remosed frefiJithe 
priK.freadinjipre'ccss manajjeme'nt^hen 
hind scsretaties to do final typing and 
preKifitT^of topv aj much lower wajjes 
This industry is the V)|e example of a 
^ei|leeti\e barj;ainint:a}jrecmont on te^^h- 
noloj;icat chanjje existing in Sweden at 
the present time* It pre^sidcs minimal 
protection by itielf but is significant 
nonetheless It statej simply that whe'n 
technoU)gv 1^ introduced that displaces 
graphical arts workers they has e a right 
to be retrained for jijA within (he tn 
dustry rather than ha^wig to rely on the 
general retraining prosisions of the 
Swedish s*K,ial welfare legislatKifr 

As one last example the Centers 
siud> of the Swedish insurance industry 
shows its'^now almost total^cOns ersion 
to (he use of new technologies The in 
sufance workers union has a member 
ship near 20<)fX) Employment in Ihe 
industry douhled in the 1970 s reaching 
17..l00atthe^f>dofthedecade although 
this might have been s^«m^4 000 higher 
if new technologies had not been intro- 
duced the study finds 



New teehns»log> in the industry has 
been in ihe form of VDTs and the 
ct>mputeri?ation of resords Qu^lt- 
taiisclv the use of this ne* tcchnolog> 
has beeascen to le»ad to a decline e>f the 
memberships knowledge about the in 
dustry and the work the'y do Fragmenla 
i»on of the Work has probably le'd te>de 
crease** in the qualits ol service pre>- 
vided bv the industrs further' VDT 
use de>es result in eye and neck proh- 
ferns headashes and increased stress 
(olleeii>e agreeriie'nts hase hmited 
intensise V 1)1 use" m this industrs t«i 
t;ne hour in duratK>rw Iw is e a da) In 
addition e>e examinations and ese 
jllassC'. are to be prosided bs the' 
employer if needed bs emplosees work 
ing on V r>T s 

The insuranee industry has been in 
soKod in V)me unique experiments in 
worker education tn Sweden State spon 
v>red stud) c irs les where workers par 
tic ifxjte in educatK>nal scssnms designed 
to iner^dse their awareness <>/ fdet(»rs 
affeeting their j<»bs and industrs hasc 
been attended by oser half the mem 
bership of the' insutance we>rkers jnd 
, with excellent results 

TJhc limit of leKal unwn influence on 
teehnoK)gK<il des elopmen t is a problem 
in Sweden and efforts are being ma<te* 
to increase this influence The work of 
the Swedish Center for SVotking Life is 
centered e'n how the U>eal and national 
lesels of urions each wiih their ^own 
spheresof influcneC eftuld better wotk 
te>gether to sejlve the problems of new 
lechnevlogies 
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An Xnxrivjn vk{K)<^ knuvikJgc; of ihe 
Swedish t\ Mem IS limii^r J uj*bal rs pre- 
sented in \m<.TKjn mj^jzinc\ ^nd 

ihcrc JK no rea! Jiffcfcnvcv between 
Swedish unions jnd emplKterv 
frc^utfntU h<4T of (he c^M^^ll'■hm5:nl wf 
pri>>:rtfw\«: st^,ul pro>:rjms urtxperj 
mcniJhon *((h *ork<.r sonirul of pn*- 
Jiiv.t'on for example Hov*<.vcr v^hik 
rhc r(.ljti>>nsh)p hci*e^.n Swedish unwjns 
jnd ;,mp!overs ^cnerjllv jppc<*r's i>> he 
muvh Mniv>iher ihjn is ihv ta\< in ibe 
I nttcd Sjjies ,.ipnf1ivt\ do jrrsc 

Intfi'duvtion of nru hnoJo^ iM>ntf 
dir«di where (hese different es v«inu- to 
thesuffKe I UmnjieK iho derive from 
^ ^i^aK hi h<- mei from control of the 
j^pjitt. ^nd ihtfH*i:«'jk .irt^mher . 
different — hi^ihcr profits jnd 
^caicr manjijierul fVsihilriv for the em- 
plo>er versus h»^her *^cs jpj more 
humane MorKin); conditions for the env 
ployces 

Ir mty be instruthv^ to Uh>\ more 
iloscly 4l a ci'upic 'tf individuJi v«>m 
panies i mc J private emplover and the 
other pubi^s i>nc shvfuld keep in mind 
the vert hijfh rJU- i*f (>ri;jn!/jiion in 

^ Sweden )invlud)fi}( mdn> ^K>»pk tnmid 
die manj^cm^ni postth^nsi v^ell 
the* exienvive labor l^ws mentioned 
earlier ^ ' * 

rtrst \Sf \ in some wjvs the 
Swvdiih equivalent of General Mes 
trk ASLA K a nTajor forse in Swtden 
anJextenUsto l^^)thersountricsark>und ' 
the vh<>rld>in4.tudin^th«: I nil^dStatesi ^ 
in I**"** iht ittmpanv Kad worldwide 
sales of nearly billion and emploved 
over AMKXy pci'^^ in all of us opera 

'lions 




At the OestronKs DivisK>n 
offKC operaiti^ns are gnder^omj; autt>- 
maiion mvulwng word p^^H.eism^^ data 
pri^.essing andgAcr «>oniputer related 
u«.hniquc^ ThOftart of automvifKjnof 
thi iiff^e environmeni began in5weden 
in ihtr nitd 1**^) > vnth the uscof punched 
paper tape input tu v.<>mputenzed data 
processing c^^ipmem This progressed 
to ihc use ol magnetic tape then mag- 
netic sards tto cassette tape input to 
' the current use of disk storage sysiems 
for data *urd and test prticeismg This 
most recent change according lo 
management had wVmc aKiu) with little 
resistance from empk>vees who wefe 
S4id tt>itave welcomed the new equip- 
ment A small amount of hesitance was 
encountered at first but peer pressure 
brought those resisting around Ui ac 
cepting tfie new equipment 

f Ith^gh the new office equipment 
easily allows management to compt)r 
data on the fyoihictivity' of individUaf 
employees using the equipment man- 
agement denies using this feature on an 
indiv^ual basft whicbrwould be » viofa 
tjon of thc'Swed^^n computer law 
Groups of empl<^ees were said to be 
monitored but only to rate lhe efji< 
ncssof the'newequipment Er^ 



the study of machine dcs^ and human 
machine interactions, was considered 
when planning for new office ei)utp- 
ment \with such factors as screen glare 
hard rests, movable V DT screens and 
prmter noive beini: determinants of the 
equipment finally chv>v:n 

AlihiHjjh all indications from man 
agertient were that the ne* equipment 
was heartilv accepted by employees tt 
wa/ later learned (hat resistance varv- 
ing from scr)oi(i^extreme m«.luding 
wildcat sinkci bv production 
employees was enctmntered ufK>n the 
insiall^ion of ihe equipment ConsuK 
tation with unhin representatives ^as 
suid to have b^rcn Minimal - no more 
than that require/i by the varutus pieces 
of labor hrgtslation in effect 

ASIA has also established a cen- 
tralized computer center a very high 
iecurriy installation in which the com 
puters directing all of A.ShAs opera 
iKinsare housed ASE A uses computers 
for technical simulaiion design auto- 
mation product inventory marketing 
and sales records, accounting and per 
iOnnel records, office automation and 
plant 'automatfots and testing Their 
computing facilities arc all centralized 
iDto this one center raisingconccrnsol 
security and. explaining the secjirity 
check needed to enter the building 

ASEA considers training m the use 
of computerized systems crutiaLto thfe 
successful implementation of such syy 
tems Tl^ere apparently u no training 
arranfed by the union, although there 
1$ labor/ management ctxjperation on 
the Ksue of trdintng^Thc general at- 
titude fin the part of ihe union seems to 
have been that of falljng back on labor 
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kms. Thts may be |u<; lo (be fact ihai 
br^ numbers of employees hjvc nol 
>«i be«n ^i^nifKuni!) affe^ttrU by rv,«w 

Mm ^iMiiinutr lu rise H^>ucv«r KHh >Kio 
admit (hat prubicm$ ar« Ui*.l\ lu arise 
»hen and i{ demand fur pfiidui.ls an<J 
servh.« kvekwut 

In addvSM*n tu the actual vumputer 
center housed tn ihn hgitdm^ mu*. h of 
AST A »4.i'<npylcTpfi>};ramm»iij;4nds)S- 
lems analysts rs diw hete _Pr<^amrfters 
and analysis work ai VDTs thai ^re 
manufjLigred m Sweden jnd m the 
I niled States bv IBS! An (niercMmg 
«.'<n>partv>n tan he rrvjjc NM"*cen the 
dtfTerent (>pcs of VrvTs, th<»sc fni/n 
ihjj^ S having green »treens wuh 
U)(hler ^rccn chaiaktvr&anda mpnimum 
of adjuMmenrv while ihe Swedish 
m>^els wcic full) adjusiahic with a 
minimum »»f screen ^lare and easier h> 
read >clK>w-«.haraviers<«nadark br^n 

ThefWipany is jisn .Ktisely dcvekjp- 
ing new lev. brv>l«'gy Iwr ciinpylcr aided 
deM^n, ll IS datmci} »hal !*» Ni per 
tent oi the i^me previoifslv devoted 
pfojri I and irypKJcsixn has been vrvcd 
ihroo^h i{^^jv: ijf t*>mpuiers 

J-ur c»ampk i.i>mp<iter ^ided dtrsi^n 
'e<^uipmenj can h< used by drafters lo 
design electronK. cir^uiiry diagrams 
The designs bem^ drafted are originally 
devised by engineers and roughly 
skeiched-«Aj( by hand Thrshasiciiesign 
K then j;iven tn rhe drafter to develop 
the final diagram using computer 
dsstsled equipment This equipment re- 
calls from mertiorv individual circuit 
symbols and places them in any orief>- 
iaiu)n and at any sae on » circuit dia 
gryt displayed on a VDT Du^irams 



are buiU up until ;.omplete and then 
automatically printed 

ASEA mana^ment claims (hat even 
th*>ugh roughly iO perfect Ihe i.ir 
c<jit dcsi^ operation ts stiU done by 
hand tn making and refining the rou^h 
c»rcuiti> skett.lt bcfofe fmafuation on 
the computer within five yean tbe 
entire operatx>n may be performed by 
the engineers themselves, using tbe/r 
own terminals and eliminaiin); the 
drafters ^.urreni involvement ih the 
pr^KCSi 

The AC Machine DivtsK.n of ASEA 
proOi;i,es small and medium elei.irK 
motors ((enerators i,onvert^>rs and 
elettroma^neiK disc brakes A large 
' number of numerically ^.ontrolkd ma- 
chines and mdusinal robots are used 
on the facility s produciMin line The 
industrial robots on the line are reic 
gated tu performing tasks tlvii wcrecor>- 
stJered dangerous to humans' or ex 
trcmdy boriT^gr hvrexample aluminum 
casting and high pressure stamping 
operatK>ns that each had prcsiously 
required about four persons vfere now 
bcir>^ performed by robots, one per 
operation with four robtMs being 
attended by only one pervin Whether 
the j*>b of tending to the needs iTf if»- 
dustnal r(;^>uts is routine or n^A isTirgu- 
able but it is clear that humans are 
beinjf removed from productKHi areas 
where their health and safeiy were 
clcarfy endangered Onncident with thts 
IS the'tAeraJl reduction of the ogmbcr 
of people needed for a given level of 
productK>n 

Other robots on the prCKluctK)n line 
perform routine machining and 
avsembly opcratKVK. One for example 
drills a series' of six holes in brake 
hoastng casting a stow operation where 
tbe robot pKkt up undrilled castings 
, from an area behind itseU lurnsaround 
places the casting on a drill '^ess'for 
the drtltin; of three holes, picks up the 
caiting. turns it over pUicesit in another 
drill press for drilling three holcson the 
other Side picks it up clears off metal 
Scrap With compressed air and places it 
in a pileofftntshed castings. The entire 
opet<ilK>n takes several minutes lo corr>* 
piete. apparently due to the mechanical 
hmttat'ions of the machine A human 
probablv could have accompftshed the 
task in less ^tme, but the monotony of 
the operation somewhat exaggerated 



by the ilowTTKTvement of the machine, 
IS apparertuThts machir>e ts m constant 
servKe 24 hours a day and rc(]uircs 
<>nly minimal rtuintenaoce The only 
recurring need for human attention ts 
•for Mjpplyingji with ur»dnlled castings. 

In later dtscussnms wuh pr^xiuction 
management it became clear that the 
mtroductK>n of robocs and other auto- 
mated equiprrvent was not done solely 
lor humanHarun reasons, i Safeguarding 
the physical well being iM their 
employees do«> seem to be a real cofi- 
cern of Swedish management whether 
because of legal tonsidei^tion union 
influervce. or s^Kial pressures, or a com- 
bination of the three ) High wage levels 
in Sweden was cenainly 3 major factm 
leading to the initial dectsKKi to utilize 
numerKally c^^ntrolled machines and 
robotv 

This decision was at firsj resisted by 
the union However, the machinery _ 
became accepted when tt seemed that 
without u, the facihty tn question might 
have had tactose because of its lack of 
abili^ffffCompeie in bothdomcstK and 
international markets. S^pithout thcauto- 
mation ^at had thus far occurred this 
plant woukJ have employed about twice 
-asmany people as the nearly TOO tt does 
now As It IS, production doubled in t^n 
years, with a staMe workforce 
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In m<>*4 ^.ixlued^ounlncv ^^nc *i»vkJ 
etpeu the r<lHK>n?h»p Sci*ren tjnu*c 
and mjnrf^cn«»c m ^>*emmcm ^^e»v 
ctcs, ^»'tve p4ft>cuUrty jstxxJ Tbn 

rri<mh>o ihc 1 S BcH S»«cm II is a 

m 2ti ):e«')if jph'v jrcJN s,>»cr»n^ ih< 
i*hv>lc •fS'*cd<n In jJditK'n itx-quip- 
^ WwjfX/hjrtK te'<ph<^e server J\ X 

v:ornmu«is.^M-pnv fclrrfjt jnd Jd>*n(.cd 
huvin<rii c^^ujpfTicni jtiJ scrvKCs TV f 
has tvi (.i>mpcriik>n ifj ihc pf i^af^n M 
icltpfwmc servf*.*. bui ifd«>es mjiniain 
a wjbshJur> opcraiion ihjt pr<'>KJrs 
alarm vvr*-*^}? %cr»ivc in compel lUon 
>*uh pfjv jfc^J^^njdu The prt>\)>uin 
<»f fjciIiDM fi>f rWfK' jnd icle»«»K/n 

cmpLivs tf%crVW^ pervn* and has 
ihc c^oJvaicni <.f w.mc Hi btffl^n 
invrticd in its nciwtKk ^ 

I nlikclhc^l Syvtcm TVTandlh? 
uniofts v.t»cf>?fg n\ empivyccs iihere 
arc ihrcci arc*.k««l> ».'«>pcrair>c tnain- 
(ainin^an up«i duloguc oh all mallcri 
muluall) ;>ff?ctm]j4hcm Tomjtiniaina 
pvtifiun in the fofcfruni of tel<xonv 
muni\.4tR<ni tC(.hnok>^ ic^uircv «jc{i 
a utjlii) Uj he u>nsiantly hanging and 
updating Its equipment AJI suvh 
t.hanges. h>j^ they he implemcnlcd 
and how their employment and ocoipa 
ik>nj| effects will be handled are sut> 
tcvt to negotiation and agffemcni 
bciwecrt the utility and its unions. 

Technoloficall) speaking TVX « 
currently vomc five to ten years b^ljind 
«bc Bell System in its development 



VNhcfc the Beil SyMcm s.Litroed a foil) 
4ut^*TulK dul syvcm m the ear h I'Wjfv 
TVTa^hK>edthai^H>3!in ir^ JVT 
ft jus< n<T*f bcymninji ti> impiefnent elcc- 
ir^iK switching; c^uipmeni < fuU) digrtali 
and predicts Its ^.txnpktxrfi in ten years. 
T,be Beil Svytem Segan ihts pfo^rts in 
l%^ and IS noH over V) percent 
^•'mpleic jjihoujih >erv lutle t>f it\ 
<rmjipfneni r, di^ualU s.i>ntroIled The 
^■ajj Sctwreen (le>ei'>pment of the t*'> 
s>stecn> ri narrowing Th«* (otyre pbns 
"f ca*.h jre ^uue simiiar fiSer optjc 
tommun»i.atiofts systems Ufge scale 
mic^irfied virs.uiir» inaeawn^ d^ia 
>.i>mmunK.jii«>ns (.apabiUirev. cTs. Or>e 
p*>int of depanare rs Svteden sundeed 
mov of ^ur^>p<■^» miercv m devek^p- 
m^; Vidc\»te»t communKJtions This 
{wo-*;iv interactive *KJeo v.«mimonK j- 
' txfos meih^xJ uses the telephone net 
w^w k Uh informjiK>n tran%nir»K»n and 
IS s.kr5* to impkmeQtatum in Sweden 
js It IS in the I nited Kingdom Frans.e 
and Wesx Germany 

Given I be uKreAvn{ use of new s.om 
potcr tcchn^>*oj:v wmphfied b> \ DTv 
t.ont.erns are running; high over the 
hcjhh and safety of wof kersexposed to 
thcmatTVT Internal studies have urv 
4.(>vered pmhiems such as appreherh 
s»n eye strain, nevk and back stram 
n)onoti;my and (ear and ne^aiivtstri. 
attitudes from the use of VDTs. Such 
probJenTs hjve led to agreements 
whereby work on VDTs is limited to 
twoltourspcrsessHrn iwKe a day. with 
at least two houn break between sev 
sions Employees are also entitled to 
free eye examinjiwns and coijective 
glasses if their work involves jl he use of 
V DTsj The utility cfaims that if n co«td 
safely have people working only two 
more hours per day <rti VDTs the cost 
of the terminal ttscif coutd be doubled 
and still be cost effective This k cer 
tainlyan iftcentivefordomj much more 
resea rc h on t he design of VDTs. T hei r 
major problem in this regard however, 
iStthat they import almost all iheir 
terminal equipment from Ihe United 
States where le&t emphasa has been 
placed on operator comfort 

The tabor/ management relationihtp 
atTVT, thanks to bboftegtsbtionaryl 
overall concern for the humari being, 
appears lo be exccUenl Local <rade 
unions are entitled to consultation and 
agr^^enl on any new programs 



initiated bjr the utility arxJisarule are 
involved in dectSK>«vmakmg from the 
start Their major mfluence has be<ai 
on the way work is done TV T 
Changes here take the following form 

1 Lnioa management agreement to 
stody a potential chaiYgc 

2 Prewudy of change » perfofm?d 

3 I nK>n marugen^ens agreement on 
<flfectK>n to lake m implementing 
change given results of prestudv 

4 ^>evck>pment of change is studied 
to determine Ms gv>ab and ob^ec- 
lives 

> I nioft management agreement 
to implement change and 

6 Change is tmptemented alopg 
agreed hnes. 
^ Every step of thts process is open lo 
the unM>ns invohed Since (hts process 
resyhed from the 197" code term ma two 
a<4 It 15 still v>mew hat experimental If 
agreement cannot be reached m any of 
the above steps, the qtitity has the right 
to make the final decision h*»wever 
dtscuss*>ns may afw-jys move n> j higher 
lev^l and ultimately to the Swedish 
tihor Coun 

The ruain point h that^n all Swedish 
companies, the decisKXi to install new 
lech^oolo^ ts. m fact still a unilateral 
dccttwn of management Codetertntna- 
tK>n m Sweden ts Slill m its ttj^ancy. atKl 
has n-M changed this basic situatioa^ 
Swedish Law and custom goes against 
routine layoffv but questions of chan^ 
mg wc^k content and strtlcture are still 
very mucb areas of cotKem totheunions. 
At t be U>cal level w he re t hcse q u est lorw 
are often encountered, the unions have 
not aKwyji been abk to niatch the exper- 
itse and planning resources of manage- 
ment. This IS an area of major current 
activity withm the Swedish trade 
unions » 
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^A7cM Ocroijnv altJvHijth tf*s.tfljj 
Wn\ c«ltgral (XTpitv v,d\ hatk 
mio h»iarv p<Mn>cal^ entered thf 
modern world oo May 2.^^ ^»hcn 
the Federal Republic of Gemwny \»a* 
crejred from<he r\jin*^||V\t>fid Wjr 11 
Although «»nN four years after ihe of 
fKut end of lb< Wjr the counlry *as 
m a fjvorjMe pmrtion for wp*sl de\et- 
optnent a* m^nv ht»fvis v^ere f«>fj:ed 
durin>: fhat time the )n(CT^J^^»nJl 
fori. <%4K,Cup>irj{ Ihe !erritof> J^^onng 
Its iram>tK>n ro j denkvrjtic «jie 

The V\cM f»erman e^.^>^^>mv>ha^ d^ 
*.et<>p<d mio i-ne i>f Jhc viruot:fU in the 
vfcxfldsin^.-^ tbeeoJt>f ihewjr Reiving 
lift Its <»\».n natural r^>urt.ev iiKluJing 
I he rev MJ ruefulness of people it hj\ 
brtome 4 *wrki leader in rwtjlpfodm 
lK>n and^^ocrtsirg rrkTti>r v<hi*.lc\ jrnJ 
shemlCJ^^ Ik mjtor irxfustrtes .*re 
fjting. Jrtd meelin^ u> j larte ».*rent 
onsljU)5ns of inetpenMve foreign 
prinJutts Dcnvm^ 4 large part of its 
(iNP Irom the etpoaofits prodociMt ' 
<anrv)i pbte litriits f)n ns mpMis and 
\till etpe-tt (o be sompeinive in work! 
markets Wc« /»erman_y is relying on 
traditHxtailv ^tgh ratc% of productivity 
and the quahtv oj its prttduits to meet 
thischalleniie 

West t/crmanv likeSv*eden hasjc 
cumulated an OTpre\sive hodv of vxial 
Mclfate and labor kgrsUiion Alth<>u|ch 
the tradition and spirit of this legisla- 
tion g.)o ha<.k to late m the Us* <,ertf6r> 
most* has been revi^d and amended 
stnce the f<»rmatK)n of the Republic in 
the area of s<x;ial Insurance V^esi 
Oermanv can claim the folKrwing 
• L nemploymew msuraiyc^ ^^ 
nanced by a three percent payroll 
tax shared by the empiover and 
the empkiyee that pavs up to 68 
•percent of prevK)us net earnings, 
plus family allowances 
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• Health insurance financed by a 
• payroll ta» of 12 percent shared by 
' cmploverand employee that pays 

full ^irt>ss earnings for the first sn 
weeks and 6'> 10 "3 percent there- 
after up loa nuximum of 72\*eekv 
and includes free medical and 
dental care and hospitaltutK>n and 
medKtnesal rtommal fees 

• Acodeht insurance paid for by env 
ployers only that covers alt paid 
employees farmers and family 
helperv schtxrl children and stu- 
dents and 

•^Otd a{e disability and survivirrs 
msurance financed by a payri>it tax 
amountini; to percent of earn- 
ings up to abt)ut S2 500 monthly 
and shared by employer and 
employee Penstons^ as paid under 
this insurance start |;enerally at 
age 65 and cover some6'> percent 
of net earnings 
Labor legislation in the Federal 
Republic of Germany clearly revolves 
around Ihe concept of codeterminat ion 
which can he traced to the revolution 
of I'ilH and workers demands for a 
voice in management A wofks council 
act of 1920 gave workers minority repre- 
sentatKVn on bt)ards of directors but 
this right was abolished by Hitler The 
concept was restored by the occupyin|> 
allied powers after the war and since 



that time, legtslation has confirnsed the 
concept of woris courK* and expanded 
workers "f^n m'frr^nlf^irnTrrifyin 
In its modern mearnation West 
German codetermtnation results ^ofn- 
three separate iegisUtrve acts 

• The l^**! La*, on CtxJeterminatR^n 
in the Coal and Steel InduMrars 
mandates that on the biards of 
directors of (hesecompaniev repre- 
^^•nta'K^nwii! be ^pcrce'nltjrthe 
st.xkholders and ^ per*.~ert for 
the eriplovecs 

• The C«»de termination Law of IM^b 
mandates that (.ompanies with 
more than 2 f^W emplovees 
operated as stockholders 
(.ompanies n^ust give their 
empk>>ees equal represent at K>n on 
Ihe bi»ardofdire\-rors 

• The l**^! Industrial Relations Act 
'amended in lS)^igivesempk>yees 
of companies no< covered by the 
other twoaf<jreinentK»ned acts the 
right to ofve-fhird repre>entatK>n 
on the board of directors 

Public employees are guaranteed 
their \y*n, rather limited fotm of 
determinatK>n by the 1974 revrsKm ol 
the 195*" Personnel Representamw Act 
which establishes joint labtu ntanagc- 
ment Pervmnel Councils that voncern 
themselves primarily with working con- 
ditK)RS and social issues as they relate 
to publK workers. 

Ci>determinatw)n aUh<njgh comple* 
m IIS legal underpinnings revolves 
around a very simple concept — 
"participation- a hurran arid ecX>nomic 
need" to quote a ma|or West German 
mdustrulist Social Democratic party 
representative in the Bundestag, and 
owner of Furopes largest producer of 
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A workers viHvc If) rcinmnx 4 
vonp>*n> a cm« a»po.i s>f (bt WcM 
German U^m oi (.trxJctcrmisatv^n l( 

nearly m> Jc>eU>j>c<t .«r vuhjcct 
(<• *s (naoy legal rein{(>rcem<DK. Nit 
*^in *Bivp'c tn cofts,cp< VN<<k«fT -v^ner 
sb>p-of »Klfc^ jnd in\<r«meru •.cniir 
,JU<r% ,^{ th<> ^i-mpjn* wjli ,?ie.iljHN 
lc;»<J ^ . fh<r » rflicr pr'tuin^ tu<fn 
fjN^rv iT-.>re ihan trt'ihe f<*rn i>f itv- 
^rejvjf>av hcckv luan jliu Vadium 

Jcvret >( p^rvnj! rnlercst in (,i.«<-l>cr> 
"h, n jnd ppKiuviivtO impr 'i'^mcnL ii 
^.beljevcJ 

A mjn-r J'^pcvi of v»,»Jet<Ti:rtnjU\>n 
■ n Wrev ''jcrnnflfi* t> the cstjhlKbmcnt 
jf the ■*<>f)ii ^.uunv{l.ji the *S»>p fi^^>r 
loci 'f rvcry Krime«jn VVc^ Oa-fTxjn) 
The* .rVs*.iH*fV,ilhjrelc^ai fi./yrKidth'n 
in ihc InJusxrul RcUttom \ct 19^2 
whivh rr^uiici ihc <kvlK>n ff 3 vn-rlLS 
^<<um.ij cvcrv ih/c< ycafi b> the *ijf k,cri 
^li-iny cnto-prtse cmpli<yjngfj\Cif riKfc 

Thr cmptt»)cr jnd ihc »ufks 
coutKti^ll w<fWu>j(<;tber (<rr 
{h<,^»Kl /{ the cmpi*»yccs JrtJ 4^ 
jIk csubit$hmcn( m vtTOpcr* 

pUj)cr ^ j.^v*tui>i;Jn 

The wurkf (.i>until\ membership 
vsrioacvordm^ u> (he wc t/J iIk cUjb- 
lohmcQt Vfcn jnj womcfv-ha*e pftf 
p«ij(>nale rep^esenti(K>n and yuulhs 
are aho rep'rcsemcd Establishmeim 
larger than UXX> «npfc>yecs may have 
as many as H full-lime vkof anincit 
memberv ejrnin|^lhcfr ful! pa )" while 
performing ctnincil buwnc\j N^ork% * 



r 

i,<*yrK.»K »J^» fki< nejctaie jjreemenij 
a»Mch K<( ha>e a »«ixe <>fl k^tai tssucs 
\uch a*. _^ 

• H»nng jnJ firiflj; po^/^.le4 
Training and health •«ii-<ff?Tv 

• iub oaluaum rato jftj 
vtru*,tyr«- 

• \^i>rkinj.h.^rvandv.h!r*lw??N jftj 

• k\u« jlfftdn*' empkiymeni vj<.h 

(e^hnt>k>^Kal -.hun^e i^fv 
pUtcmeni rctratmnji. worker 
. wirtMjre etc 

The *^<>fkv i,k>gn*,4t% s.(v^>)jkJ not 
t4;nfuved with Amcr^an-^lyle ynion 
irtcafv The membership «>f (he »»vrkv 
i,v>uftv!U are <rlc^.ted b^ *\\ ibc >jrKnn 

^ jjroup^ employees rn ejch c<taWp.h- 
meni whue vi>ilar and bicie lo repre- 

' scnl ihem with ihe employer These 
t^iiWicib are fvrrrfaUy And le^aUy irv- 
dependent of the nattonjl unions^ On 
a\erj^e aNwjl uMie-fiflh <^f ib%ir mem- 
bers jre (xM members of jny union 

CuMectjve b^ryaininf ttself has 
reached quite advar>ced levels in We« 
Germany Bargjinmj^ with a feu ex 
teptK»m, takes place on a reponal ioel 
between a national trade union *tA *x\ 
em^jyer association T*jrcsultin^ m- 
dustry wide standards specify waje m- 
creases and workmj conditroni for 
unK'Fi member* whKh arc- jeneratiy 
adopted by firms m the same wdustry 
that ar^ wA unionued Indeed publK, 
iicceptarwe of colltftUvr bar^ammi; in 
^^csi G«cmany KS(»h»^hthat nort-umon 
w^tjiers in an establtshment generally 
w^^lt (he same settlcmeru applied to 
them even tf^nigh by German law a 

■ collective agreement can be binding 
only upon the unwn members etsuch 
an evabltvhmeni ^ 

The rmportance of collective ajree- 
mcnts in West Germany is further em- 
phasised by the fact that someft OOOare 
ncgo< tared every year Xh«unii>n$then>- 
selves have tn addition ^ the ri^t to 
negpiiale atrecmcnu. the ability to form 
coalitions amonj ihemscKes for add»- 
tiofta] strenfth in bar^ammx. They also 
ha>^the right to stnkeal any tim^that 
an ap'eement is not m efject such as 
after nefotiatton deadlmes have passed 
Howler if^n agreement expires or B 
terminated. lU conditiofts rem^ tn ef- 
fect until a new agreement ts negotuicd 
In general agreements are made on a 
regional basK ahhough sonrK o^panies 



that are nationji in scope negotute 
national agreements toermg all 
operating t^ntU of the company 

In^eneral there are two types of em- 
ployer kxkouts wscd m VScs? G,erm*ny 
-isareactiontoaunjonMnke and as 
an employer actfiyj thit takes place on 
a re^>nal or national basa. The first 
» jpparenth quUe comnnw the 
scvond Kis sekj*m> be<n used and gerv- 
erjlly ooiy occurs m times of high labor 
unrest Ux.koutsof jnv typehaveiasted 
fr<)m less than vMje dav to ^p i<f wx 
ACeksin a particularly widespread div 
j^jreement «n the printing and puWish- 
mg industry Just as there extsts inter 
union syppwt duri/j^j strikes and kxk' 
ows. there ts sonecoordinjih^ ol em- 
pk)ver support dunrtg these tinw abo 
Emplovers have establshed a fund to 
help Support companies that are in the 
midst of « sttike or lockout Addi* 
tKtnally as a strike fighting measure 
West German employers will attempt 
to tnobiijfe rxwi-unioo empkiyeeslotake 
the place of stnkmg workers. 

Rather than a federally administered 
mediation service to handle disputrs. 
the parties toa contract ha>e developed 
their <»wnvol«ruary ftantlyadmirmtered 
^of>cl^latlon system. Otsputes resolve- 
able through (ha system may go thrtHigh 
three levels of labor courts functioning 
on Uk.3L regKinak and federal levels. 
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Labor 

Trjdc \jnh>nmcmh<nhfp m Wcv? Oer 
manv ^urrcnlK st^r^K 3i <.>\(r<tfi per 
Cent .vfAllof^jinitabk *«>fkcrv I nnw 
JfC Ktf^jnucii dk^nf inJuMf> trnrmith 
I he UfiiCM heinj; lit Mciall ».v>urjitnj; 

Ocrmjn trade unfofls jfc jKiluic^witii 
ihe (jermafl Trjde I hkxi Fcdefatn>o 
• IXtB' * feO<rji.<>n iif t" nJu^tful 
unr^'n^ >,ompftMn^ v>me M^ttH niiUKvn 
members 

Th' <»erTnjn TrjJc I hmmi Fedora 
I* n iIXjB' *er% ^imiljf in Mru(,lwTe 
r. .-jr \FL<.IO ll *jrt f,>vinJcJ ff> 
.nU * fc* fTKrfiihs jl<f r the <MjbltsK- 
ment .'f ihc FcderjIRcpt/htN. rtvrif The 
IX»R vUints no dirnt pi>ltti(.jl <t(fili4- 
tj»T». hi>Mek<.r i\< huiofv h<ts hecn 
».k>vrlv ned tiMbjiofthc Wosi (jermin 
ViKtal lX"m»>trjuu pan* jod ii rs from 
ihcs purtnervhip" ihji nim.h ihc f-c^f 
ctjI RepuNn. 4 UKf l«y«sLjiN>n hast>rjf 
ioji<.d 

B> ib« IK^Bst'wnoJiuTuiev ih(. VVcM 
Oermans. in jppr'>»»ni<tlcK three w 
ve*t.n n,jf> behind ihe I S m imple- 
menting nc* Hihnt'U'^ic^ -^<thnt'U>- 
ftK jWhan^t iif' Ocrnijnv as m ihe fcsl 
i»f the indy^'irwiJueil *t>rW enters wn 
ihc of n»kr<n.JctfT<'niv^ 

fUxibtt, s.hcjp jnd used tst,rvwht,re 
from small («> ldr>,'e s.omp^nief li h^ 
>een hr^ud in b<Kh puHk jrru prt- 
ijtc services uith reuil and vifh<>lev4le 
trade bcm^pjrtn.uLiri> 4f idled Us use 
hv& cxieruJed to manj^s.menl and jd- 
mmtMiJlion lhu5 threatening (he rruiM 
«.LivskjU)I jU white vollar wt>rkers. 

The IXiB sees fe* nev^ H'hs opening 
up m publH. and pri^jte vifhite LoiUr 
empl^'ymenl jnd jni k ipjtes nuire j|>hs 
k>st in this area than in fjtLloriev The 
use i>f mKri)ciet.<roRK.s AitUpread csen 
further d*. u>m pater aided design equip- 
ment becomes a threat ut dcsignerv 
drafters and engineerv 

The resulting picture is nOt very op- 
timistic We nwy see Ur^e scale poUnwn^ 
lK>n inempknmcnt wiih a small number 
of hijthly qualified jobs which wjf re- 
quire intimate knowledge o/ the sys 
tems being used and Ur](e numbers of 




Simplified kiw skill jobs, fur whi<.h 
kiHrt* ledge of (.omputer systems ts nt>t 
nctessary The Urge group will seciit- 
(.reases in physical stress and 
ps>(,h(>{ogKaI strjin primarily with ir>- 
reasifig use V UTs, and the ». hanves 
of Mtfrkers Ursmg control of their jobs 
will mtrcjse greatly with new tech- 
o<)K>gies * 

The Dt^B sees, a need lor atHse 
growth and industrial mnvwatton. with 
J strong investment ^)lKy hy the state ^ 
The current West German gtrvernment 
has handed oser to the unions artd ihe 
companies the respunsibitity for de- 
^sekjptng change cffectrvely dtsen^ging 
Itself from the problem it is the 
task of the employers and unk'ns to 
tare The IX^B will not dtsmm the 
gosernment from the responsibilities tt 
pertesvcs it to have and ts actively- 
w Of km; to increase governmen t inTOKe* 
mem m the handling of problems related 
to technok>;Ka) change 

Toward this end the DOB hxs in- 
voked Itself m stimulating public dc 
bjte ^d has made attempts to widen 
the scop^ff West German collective 
bari^ining to establish a framewc>ri^ to 
regulate the mtrtxJuction of neW tech- 
n(>k>]^ies* Onder confident ion fr>r 



exjmple are advance notice of imple- 
menlJtKKi protevliofuafaimt dtsmtssal 
due to the >ntrodiKiK>(i of new tech- 
rM>k>;ies. protectKuvs a^amst the tailori- 
zatKin K>t prtxJuctKin to fit Ihe new tech- 
nokiyies, and prutettK'rts agairwi wage 
reductioris Abo beinj tunsidered are 
the potentub of work enlargement and 
enrtchment without Ihe usual stress and 
* strsjn attendant (oicchnological change 
In contrast to general opinion m 
Sweden reductionof (he work weekas 
a means to increase available employ 
meiH c^portunities is well a<.cep<ed m 
West Germany Collective bargaining 
agreements at this point a lm<nt all have 
five day 40-hour work weeksas a maxi- 
mum even though the federal wage 
and hour law still specifies a five and 
one half day 48 hour work week 
Through collective bargaintng, the West 
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Ccmun trade u mom »re at temp<n>| (o 
kTwer^he work week to five dayiand 35 
hours u foii^ day week a not k>oked 
upon favorably) atthou|h thetc a no 
effort underway to have the waje and 
bou r laws reduced to reflect ihc realities 
in practice 

Untona and the members they repre- 
sent are be^nninj to experience dif- 
Hcuh ICS brought about by Icchnotopcal 
developments. For example. I/jc Com- 
merce. BanJi mj and insurance Worifen 
Union (HBV» has a toul membenhtp 
of abooi 350^ persons. 85 percent of 
whom are white cdUar worken m private 
industry Thebulk of their membership 
is in the commercul sector, some^ 
percent, with the remainder in tonks 
f 16 percent), the insurance industry f 10 



percent I and moceOancous commerctal 
services 19 percent). The HBV has major 
proMem* «i effectively dealin| with the 
problems brouthi aboot by technok)t^ 
calchante partly because such chanje 
in the banking v)d insurance tndsstnes 
IS a celatn^ly new occurrence m West 
Germany. 

In bankn^ there are about 50.000 
tellers, yet only some 300 have been af- 
fected by autonutK teller machines. 
The HBV estimates that by the mid- to 
Iate-19eors. an SOXOOwiU have seen some 
of the effects. Bankmi employers have 
contmuaBy clatmed that ch»](es m lecb- 
noloty are bcTnj made for the benefit 
of their customers, not to reduce em- 
ployment at the banks, yet they admit 
that the new equtpmeni will slow down 
employment trowth, even in the face 
of expandmi business. The insurance 
industry, too, ts seetnf technological 
changes, in the forms of word procesv 
in| and data processmi of customer 
records. These technotoffes are enabl- 
mt reorgantzatjon in both tnduttries that 
allow them to centralize their opera* 
tions usm| only skeleton crews at re* 
Itonal locations. 

The H BV sees t he ifeed (or increased 
research, fearinf that a great nwmb^^ 



of ^bs will be kMt aoJ those renuinmg 
wiH have their qualifications greatly 
lowered. They have started »o nryy ■ 
tate agreements attempting to deal with 
the situation but have ooiyet been fuUy 
successful m great measure because of 
employa resistance and Ihelow rate of 
organization m these mdustnes m West 
. Germany 

The HBV has achieved a good deal 
WHh the VOT osue. guaranteeing im- 
proved working conditions for VOT 
users, better training in the use ol the 
technology, and hcahh considerations 
svch as eye checks and eyeglasses if 
necessary, paid for by the employer 

I G MetalL the Union of Metal In- 
dustry Workers, the largest of all West 
German Trade unionv with over 16 
million members, foresees many difficul- 
ties stemming from technological 
change, even though they have an Auto- 
mitton Depanment which has been 
functioning since I960 Their studies 
pmpoint the problem of poientully in- 
creasing vdume of business without 
smular growth of employment, a situa- 
tion brou^t by the enormous produc- 
tivity miprovemenu possible because 
of technologKai developments. 

Today. German productivity ti m- 
creating and production capability n 
increasing, but the rate of real growth IS 
going dowp, With a one pcrcem rale of 
GNP growth expected m 1981 and an 
increase m working populatnn expected 
aho, there ts an anticipation of increased 
unemfrfoymeni resulting from ecooomic 
growt h not large enough,lo compensate 
for lal)or force growth. In (act. Ibis I rend • 
a expected to continue into the I9e0's. 
douNmg the rale of unemployment by 
*1985 

Job content ts abo changing. Skid 
levels, in general, seem to be decreas- 
ing, and IG Metall hat won one conce^ 
sion m bargaining that will assure a long 
period of lime for workers to be down- 
graded, with no decline in real income 
-due to this downgrading. This resulted 
from a long and bttier strike that in- 
volve^d ^several hundred thousand 
worker* over one-third of the country. 
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for affected cmpki^ces hui <i^<s run 
Ihc underlvm^ pri,>h!cm 

UJ^iujl jiJiRS »n ihc jrcJ i>l work or- 
^jni/jtK>n »iih i >nc jcrccmcnr (.ovf ring 
.ivcr>rfi(Hrti vn^kcrs tn hcjw industry 

mcni J<jK *ilh (he Jtvlv^>n of vnoik 
jrd disjH«'*s ihc vrcjt on i>f jnv ncv^ 
(oK rhji ijkcv Icvv thjn i>ni jnd one 
hjtif minuics lo pcrtorm This rs i,on- 
vidercJ fhc hrv hi^ si^p Uiskjrd irjde 
unF^>n v<<ntr I <<v<rt division <>! work tn 
^^eM (jcrmjtn irJuMr> This jjirccmcnt 
j|v> providfJ vome fihtr pr»)ifi,in>nv 

ptrv>nsi)'drr than ^ jnr< i Nr fireJ 
■ -r d<'*rtk:fjded jnd *i>rK<'rs i>o pic*.c 
rj»«r pjv wsfcmv ^er jn erjiht rnmaie 
hrcjk pi*r h.>ur Then proMM»>nv 4 re 
jll mirtimurrrs jrxl suhiC^i i>i improse 
mcni jc ih<r k^ji level 

On ifK use t'f cnJusifu} roKtIs I he 
ttpencrcc in VVcy (icrmjfTv issirrttljr 
n» ihjt m S*edfO one r<>K>t (.jn rO 
pUcc louchumjfi *i>rkcrs while ireJi 
in)i >ipi- job li>r ihc mjtnlcnjn^c of ihe 
robotv rh!M>nC}«'h jtlhou;:h tr> rrtjnv 
i.j%ev tnuch >affr perform th^n the 
lour climindtfd iv iikclv lo he much 
poorer in vt.nu ni thjn lh«AO replji.ed 
The trdde yntonv in VSes' (^errrunv 
thrt>y^h «.o<jrtcrmmdh<>n hjvc the op- 
pt>rtumtv (oinnurnct ih<. divelopftient 
of r<>boii/rd pft>>.evsev hut don t jImtjvs 
hav th< vpei.(j|t?i:d knowledge ihji 
wnuld benciCNSjrv io make j meanmi^ 
ful Liinirihution to thiv developmcnl 
i/«>vernment mone) lor ^ondu^iin^ re 
%e<irvh IV I«>rtf>i.omtnj: hut the huilJmj; 
of eipertive is a vlow pri>t«;vv 




One vtrjie^'\ ihji hasheen uved vvith 
d ctH>ddtfjl of vu*.(.e«ts puhiKt/ing the 
cvsuev jnd en^ienderjng puNK ^eh^te 
in the ejrU \9tH)\ i O MeljH spon 
SA)red If* first ^onfcrenoe on te4,h 
yiof<»i:n.aUhjn^e The AmerKao House 
m V\cst Ot.rmjriv offered the sorM^cs 
<>f four L S autorT)dtK>n »peciaitsts to 
dcvek>p and discuss the impacts of icch 
nok)>:v Thiseffort Masmuderalel> sut 
(.evvful m hrinjtinj! the Bsue out for dts 
1. uss»on jiBong Ihc workers and the gen 
eral puhJtc The folk>wing year saw the 
puhlKatk>n tn f>er Spiegel I (be German 
equivakni of Time Magazmel of a cover 
nor, ahgut new iechnok)gicsar)d their 
effects on workers artd woikinj; life 
The vear after that saw the sec(»nd in' 
(ernatKwial conference on iechnok)gy 
thai lead to funding hy the German 
jiovcrnmtnt of over 40 individual case 
studies of technological change m West 
German mdustty The third conference 
tn 1^2 led to the ftrsi collective agree- 
ment covermi; the effects of tech 
rtok>gical change a majorbreaklhrou|h 
that eventually was adopted hy over 70 
percent of German mdustry 

While German unions are npi fully 
vaitsiled with codetermmation tegisla* 
tion (he system has hcen helpful The 
advance notice pouibiltiies of the law 
can be particularly useful with iltcunion 
often knowini; the development plans 



of a i,omfMny before (he companv s 
stockbokJers. This effectively translates 
(oat tCi^st one year s advance notice* 
Code term ma I Km alst) kads to css<n 
lulK continuous h^rgatnin^ between 
unions and empk>yers Ea^h vear in 
January or February nc^ rounds of 
negt>tuiK>ns open on the vuhjei.ts of 
wastes and \*v>fk»ng ^orvjitK>nv How 
ever with \*orks council agreemeni 
ryuired on m<nt issues negotiatK)n 
conimuesalnx>stJn the time ThtvjIkM^ 
for the rcv)tution of manv difficuliics 
before ihev develop into full scale 
conflicts 



Research 

The Minitstn, of TeChnt)}og> and Re- 
search iBMFTi IS J federal level agen- 
cy of (he VV«( German government 
(hat IS charged v^ilh prorm>ting the de- 
velopment of new (echnok>gv in the 
West German economy while conduct 
mg or promoting studle^ in htimanua- 
tkm researc h t«i the effec ts of new tec h 
nologics The BMFT hjs a total budget 
of over 5"^ billion per year The section 
coodocting humanaation research began 
m |'*^4 at the same time the cixieter 
mination act became law m VVcst Ger 
ifiany The two subjects are considered 
very closely related 

A major part of this departments 
funding I ab()ut V) percent! ts distributed 
directly to industry and used by them 10 
Conduct vtudies to humanize the work 
environments found in their facilittes 
f-or example a recent experiment wa^ 
conducted at Volkswagen to develop a 
process to do away wuh the assembly 
line me|h<x] o( automobile manubc 
ture About 560 million was contnbuted 
to this expenn^nt by the BMFT an 
amount that was matched by 
Volkswagen Additional subcontracts 
were let lor psychological ergonomic 
and organizational research studies for 
the primary project The results of this 
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ccssful were fHit adopted h\ V{>Jkv 
"RiBTbovoer o.ro<?t>jitnjered 
a <i;lurc hv !hc BMFT as \ jluahlc in 
fivnjfKin de'\cK>p<J from thts csfxr^- 
rrtcni 'hot van iransftrrrfd in other 
pfivfCvts in the future 

*hKh ire fgndcd H\ 'he BMfT mysj 
fevci\e the jppri» jiof the \*i>rk^«.ayfv 

ptjvC Jft 4<JditK>n UbvT irrpul 
leathered fhr(>uj:h fhe u-xr triparnl*. 
internal v"Tnmrs^ii.>n o.'nsistir>i{')f Uhor 
manj,.tfn<.-r>< jnd ):i»crnm<.nt rcprc- 
«.nfjti\o \*h>Vi in wi'n>y[tj(KHn 
>n pri^etts ihJS arc tjkinj; pij,.^ If 
ttorkirs ire n.<t he hedire«.f!> affeacd 
hN jpbnredpr<){<rx.J ihfH <<>n\uUm.>n 
jnd aicrecmeni jre ru>i 3 rei^uircmeni 
R»-v:arv h proje^.1^ htfin>; urWertjken 
(.urrentK Ntn>e Uh 3 hrtnadenin^ i>f 3 
pdHKMUr project > (mpj,.tv Studies are 
n<y* dtre«.ted 41 humani/inj: an entire 
plant rather than i>nlj one section of a 
pbnt In J pUnt Vkhere the Jssemhl> 
hne ts the prmMfv fixral p<»inl ofsm,h 3 
study the vfchoJc plant rndudin^ ihe of 
fh-e %»ofl. pl*.c> .>f such a pbnt- \*ifj 
have l»i be included in the Uudy and 
wtH he eiperied to hencfn from The 
results 

The BMFT jivo futrdy much hasic rc* 
«e«rchnn health anjMfeiy t^«c\.50A:h 
as catKcr causing; effetts of ^ishc^os 
and the dcMjjn of equipment to enhince 
worker safety In add>tMVi> funding js 
tj/prted for studies in the niore msidwus 
f"r>rms »( worker ha/jrdv, i-c VDTt 
and their ergonotnjc cortsidtratKms, and 
the effects of high te>els of nojsc v>d 
workers. - t 

The VDT issue provides 4n example 
of the power of local works councils 
Should a company install VDTs that 
are not manufactured to (h«^ standards 



e«pc*,ted hv ihe *c^ks council of the 
plant, the works wounc*! can direet 
*rnjJoYecM>ot io»ofk atthti»< V'DT v 
This in turn forces the company to 
acquire different VDTs Once a 
precedent like (ha havhceaevaWtshcd, 
unaccepuWc VDr> are noj likeh to 
Nr purcbavoJ b> the ma}v)nt\ VSot 
'»crmjnindustr\ ar^ thjsn^yiikcf) to 
he pf<«duced / 

Much of the Mkori done b\^he BMFT 
has Keen m !arj:e industries *ith Utonf, 
unuvis u)K.jnv ihetr demamJs for the 
>tyd> of potential changes directed ai 
' humdntzation This ha\ led io an 
unfofTunaie ncjjJett of tnJustrtes with- 
out uuTftf. unnMis. suvh a.s textiles. \*«xxj 
sfcorkmg and rcstaui^nts These indus- 
trio jjencraJh ha>r a fe\* empk>)ees 
perestablrshmem bad \*^>Tkin)^^ondt- 
i^)ns weak unwns. and not panKtilarlv 
>:(x>d representation In fulfilhng iiv 
mandate the BMFT ts expanding its 
\»ork into these jndu«rfcs aho 
. An«>ther section of the BMFT con- 
centrates orv rroarch projects in data 
proccisujg communications and elec- 
tronics. This group has more of an tn 
dustry tech^logy ofierttatton than the 
^rot/p that \*as involved m humanua- 
iion studies. One of thts poyp* mat>- 
dates ts to promo*e the use and advance- 
meni of tuformation tcchnoiojy Thts 
group ogjjfnated in the early ]9^vin 
response to recognuion in mast parts of 
ihe-mdustrjaltzed world (hat Ihe infor 
nation ije was the logical next step 
after lndus(rla^I^a^lo^ From 1971 to 
I^ thc^oufjccftceftiraiedorrratsin^ 
WcsfGerman infofnwfion indusincsto 
the levelofthe rest of the wofld iti data 
pfc<cssing capabilities. Thts ha vtnj been 
accomplished by the midlTTft's to a 
large extent, emphasti wiaj^ctd on 
sirengthenmj (he compcttttveness of 
West German manufacti)r*r» of wiforr - 
matfonprocessingcquipmem, WoMctn ' 
this area iseasmt now iKit the industry 
IscompetitiveimncernationaJ markets 
The depanmeot sees itt/uture in the 
development and pfomotion of (be tech- 
nologies of information proceising and 
communications These include digital 
'and optical communicattorrrtech- 
notofics. Teietext. Videotex!, electfonic 
funds transfer, electronic mati, and a, ' 
German invention called Vidjumteit 
Vidiumtext take) tfie limited two-way 
interactive capabilitie$ofV|deotexi and 



expands them to communicaiion and 
duto^iwithan) other user ustn{onl)a 
iele\ttK)fl receiver (suitably modifiedi 
Ccyinecidtotbetelcphonenct\*ofk Thts 
systemwillunderjofieldtrwlsin l*»I 

As to the stKTial impacts of technolo- 
fiK-il changes at the \*orkplace the 
jjovernmeoi iivclf ts noi of one mtnd 
The Dcpanmenijl Mintsters afl have 
different opinions to some exient split 
ak>flj;pany lines- Sotol l>rmocnKsar>d 
Liherah \»ith theflfvost extreme view 
bemj: thai ^{OTernment should do 
nothing leit»njjihin^-swt>fkthemseKes 
out \»ith the posstWe exceptuw of prtv 
vidm^ retraminj: p^o^y^ams In other 
^»«^rds. Ihe j:avernmeni jccepis ihc re- 
sponsibrlity for assist ifij; "the devefop- 
ment of technolopKat resources of the 
soviet) but insists that the unions and 
companies must be responsible for the 
s«x:ial s)siem s development to handle 
the resultant proWetns « 

As mentioned earlier the unions do 
not accept thts view Ipdustry. tn con- 
sultation with and vnih the tacit 
approval of the trade unions has 
partiallv dealt with these problems by 
developinj a method for continually 
reducing the average age of the work 
force Through the.u SCO f quite welMe- 
veloped and accepted early retirement 
plans maoy oftfer work en arc taktnj 
advantaje of early retirement oppor 
luniiKS. leavrnj; their jobs and allowinj 
a >oongcr jvorkforce (o take their place 
A( the age of 55 rnost v»orkers can 
retire and earn supplemental pay for 
three >ears. they can then go on unem- 
pk>yment pay for one year and at aje 5fl 
or S9 can qualify for early retirement 
and cam (heir regular pension throufh 
the state supponed schemes ^ 
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Because o\ (heir heav> invo^eme^t in 
export, German uidustT> ts quite uiter- 
etted in the tonttnutni^ (development uf 
manufaciunny iechnolojy and ortHx 
itndLOvnputersyiteim. The Kadc uniom 
are no< «s concerned as their AmerKan 
colleagues about (he direct export of 
lechnokigf and nunufaciurmf pnxxsses 
by the estaMithment of man u fact unnf 
pbnts in k>w wage countries, because 
German compani^ have found that 
processes invoKin( high iechno4ofy are 
not easily transferrabie to these areas. 
Where this has been attempted, manu- 
facturers are relurniiif the work to West 
Germany in addition, unlike American 
btnmesscs, German companies are rc- 
tuciant to take key technologies abroad 
because oi fears of losing control of the 
processes 

Of more concern b the desire by all 
em ptoyen to use technological advances 
to halt epfiploymeni growth within their 
own companies Thts « not only true 
for manufacturing, hut is also widely 
practiced m white collar areas such as 
banking and insurance 



For example. ih«.West German Con* 
sumer Credit Bank?KKB>. ahhough far 
from the largest banking organtzation 
in West Germany and far from being 
the mott automated, does a reasonable 
business, and realizes the ultimate ne- 
cesstty of automation in tha dynamic 
sector The KKB's nurket share of an 
West German banks amcwjits tu one- 
half of one percent of the /otal number 
of branches, one- half of one percent of 
total consumer savings, and 2 6 percent 
of alf «>nsumer loans KKB. after its 
founding in 1926 as a small loan com- 
pany in Prussia, has not grown at an in- 
ordmate rale, as the previously men- 
tioned market share data would indi- 
cate tfow^er.oftheconsumerbanking 
sector of the West German banking 
industry. KKB is a relatively large 
parl-246 of fOO consumer bank 
branches are KKBs. 

KKB. at the end of 1979 employed 
26^ workers in tts 246 branches— an 
average of almost tl employees p<r 
branch It d important to txHethnngure 
iias remained relatively const;inl over 
the last ten years, even with rapidly 
growing business. Total employment at 
KKB has generally not maeased as fast 
as the volume of business. Thts in great 
part can be attributed to the bank's 
moves to automate its operations. 

Data processing equipment was ftrsi 
irisialled in 1962 Today ther* are ap^- 
proximate^TOOfVDTs Spread ihrou|^ 



out the bank's offices. The bank"! philo- 
sophy m their approach to automating 
their operations has been to use data 
processing to support the operations of 
the branch banks as their business ex' 
panded Their overall goal a to eiimmat e 
the back office process in banking and 
brinj^ all employees to the front where 
they can be most productive in customer 
contact In doing so, of course.^ many of 
the back office jobt are abo ehminatcd. 

Similar approaches are evtdeni at larg- 
er banks. The Trade Umon Bank ( BfG). 
headc(uartered in Frankfort, a the fourth 
largest unnrersal service bank m West 
Germany with 1 979 babnce sheet assets 
of about $25 billion. The BfG a indirect- 
Jy but totally owned by West German 
trade unions. It has 250 branches m 
West Germany, in addition to foreign 
branches tocated \t\ New York. London. 
Brazil, and Hong Kong and employs 
about dXXX)' persons in West Germany 
alone. 

The BfG operates like any other 
privately owned universal service bank 
in West Germany. Some 93 percent of 
It* business B carried out with indus- 
trial customers Its goal a to make a 
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pri>fil as Urge as fn'sstbk jnj Jivrrsifv 
Mith4>ut Uking unJue mkv li is not j 
mutual savm)>% jnd lojn 4v pe operaiiuii 
fi>r the benefit of trade unk>n memhcrs 
jlth«>ugh »n de/er^rnctf tu its sue its 
p(>!K.ies mj) influence hdnkjng KvnJt- 
iK'tts en^Kumercd hv »v>rk(ng j>ct>pk 
It Ines to improve hjnkinj: »,v.nd»tK/ns 
js muvh Jts pi-ssibk but thjt is nv>t its 
polKV and indeed il ts ille^'aJ to div.nmt- 
njte in the fivt^i t>f trade unMn mem 
hers It however Jhle u> pr<rv»dtf 
ijUKk sironj: jr>d tt.nvcnKrnt finjnupg 
fi'f irjdc unions in ^en^rrjl pirinuljrK 
♦fl the fir]jn«.in^ >[ strikes and tis sufv 
-ktaninl profits rmdni.e v.x.ul pri*iii.ts 
disired hv the irjde unnms 

The vlrenj-ihof the Bf(» derivt^ from 
the hi^h peri cnt«i>:e of trade unum mem 
hership in thi West Germjn work fori, e 
Thtt unitv of stronj: jnd wejlthv trjde 
unions jnd fjvorihie We\l Oermjn 
h^nkin^Uws. alk>vksthe formjtion k>\ j 
hjnk such as the Bf(« TrjJe unnms 
inve%t their stnke funds in the BfG to 
a11<rsk th«.m to (.jpitjli^e un this p«>t>l of 
moniy invest^'d m the *orld eionirm) 
In turn the Bff^ uses ihisc strike fund 
monies 4S (.iilljteral m making ktans to 
trade unM>ns during -strikes Solidjnlv 
ts su<,h am<^nj{ the trade unK>ns ihjt 
when ofK' ison strike jnd needs rmjniijl ^ 
5upp*>rt ttlher irjde unK>rrt put their 
^mn jssets up js (.oUjterji for lojns 
made the union m need Trade union 
mem hen arc ju are that the mscstmeni 
of their i»wn funds *ith BfC* alkws their 
use in slrengtheninj( the entire trjde 
unwn m^ivemeni in West Gtrnwny The 
Board of Djrectors of the BfC consists 
of the presidents of the T trade unions 
affiliated with the DOB thus adding 
mure insurance that the polKiesv>f the 
hank wtll be supporjue of organized 
labor to the full extent jlKjwed h> law 
The progress of the BfO m imple- 
menting new technolv>g> is similar to 
what IS found at the KKB There ts 
movement toward placing ail hanking 



re»,t>fds on j i,omputeri/ed djtj hjse 
asiftg VDrsin branch banks for rejii/ 
mg trartva<.twns. 0»mputt,r experts at 
the BfO cstimjte thjt onte ihs ton 
version hd-s taken plaie there will be 
no mj^uji work left to be done in trans- 
jvting the bank s b«sjne^^ The pro<.e\s 
of lomputeri/mg operjiions begjn in 
I^H and ts expected to be finalueJ in 
1^1 The inexi)rjh)e mjrih i«J the use 
of Jittomatj*, teller maihines will be 
completed at thjt time »ith dep^jsits 
withdrjMjls pjvments and sUtemenis 
bcmghjndledhv that equipment SVith 
ani-stimjted 1" millton trjiisa».tiv)Psn\>w 
tjking pUi^K the BfO s computer ex 
perts estimjio thjt hundreds f?erhaps 
even ihiKJSJnds of additional Mv^rkers 
would be neiessjtA without the ».v>m 
puterLfed equipment 

The bank s view isnvHonl) thjt juti>- 
mdtlon^ill mjke theorgjnt/atK>n rTH>re 
elHtient but^t it jlkwsthe empkj>ee\ 
to spend mvtre time with customers 
Srudies done of customer jttitudc'S to- 
> wjrds ttfmputerizaiion indK Jte a great 
dejli>f hcsitjnc) about people Jctually 
u$ing the mjthines themselves in mak 
ing transactions It is speculated that 
w^hen onc% own mc>ney is at stjke 
customers don t wish the responsibility^ 
of peiformmg iheir c^wn transactions 
Thts ofcc>ui^e -willthjngeasthe equip- 
ment becomes more familijr which 
dcKTS not bode tcK> well for employees 
of the BfG or the industry asawjiote 
The msurance industry in West Oer 
many ts experiencing a leveling out of 
employment even ths^ugh the volume 
of business is greatly increasing What 
this means for the economy as a whole 
& J Very difficult question to answer 
considering that the service sector ts 
the last to develop in a thoroughly 
nxxJem economy It is legally impossible 
for a company in the insurance industry 
to branch out into other tMisinesses thus 
disaliowmg the use of its promts for ex 
pansion into other sectors of the 
economy 

The Victoria insurance Company, 
organized by the HBV is the fourth 
iargcsl insurance company in West Oer 
many doing Si 5 btlhorl in bustneu 
ar>nually with some 7 000 employees 
and 4 000 agents Their movement to 
new technokigies was spurred by a 
^esire to decrease their personnel cost 
in retatKin tulheir total operating costs 



Fven tb*>«gh the c'ompany uses a Ijfgc 
number of ciMTiputerstc) perform a large 
number of fun»,tK>ns, VDT use^s sjid 
to be limited, with no one perv>n spend* 
ing more than percent of their work 
djv jt a lermmji The company uses 
about «) VDT snov* jUnit hallof whKrh 
jre in their heodqujners v>peratK>n jnd 
the other hjll dtstnbutcd to their field 
v>ptrjtK)nv Thev intend tv» increase the 
number v>flerminab in use step by step 
(lunter Vv»lkmjr president of HBV 
c^»nccdcs ihjt there tss^'me risk as com 
puterifatKtn spreads throughout the in- 
surance jnd banking indaslries. and into 
other white colljr areas but that trade 
union opinion in West (lermany ts thjt 
this resk cjn be controlled- resources 
can be diverted to Tescbcjjjjinj and re 
training, jind mjn> new opportunities 
can hv opened In additK>n work times 
coukl be sb*>rtened longerbctlidjysand 
stud) limes could be allowed and re- 
Miurces thjl remair> untapped c ould be 
^•tter investigjted^o provide activitv 
rc»r man> persons More emphasis could 
be placed on socul m Jtters. the disabled, 
jnd increasing the development of the 
German social welfare system by en- 
couraging new lines of tbctught 

It ts most important to be awafe of 
the problems, and to fosteropen dtscus- 
SK)n Unions companies, and govern 
ment must be brought together to start 
planning for solutions to the problems 
in advance An important role of the 
unwns m this increased awareness is 
not just to recognize the potential for 
problems but to devise their own tdeas 
for solving the problems 

The West German msuranceg^ndustry 
has often been a leader in bringing new 
devek)pments to the labors management 
relaiioRship that have opened oppor- 
tunities for advancing that relationship 
For example the 40 hotJr work week. 
SIX week vacations, and early retirement 
originated here and have since spread 
in various forms throughout the rcs^ of 
the economy The parties involved are 
cqnvtnced that there t$ still room fof 
the industry to expand and create new 
employment opportunities 
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Thel K »th« fifth Ufj^lratitnj 
nalion m the wofkl exporting 
many typaoimichuicry vch»dcs«aCTo- 
HMce produCM, metal products, ckttri 
Ki\ c<^uipmcni vhfmKAlv and finwhed 
textile Civcn «> limited amount oi 
arable land the L K m fTun>f tmponcr 
t)f U*nS pr»>doi.Jt In vontra$r to oihtr 
(uropea/i tounincv Britain isntm rid 
ini high on a *ave i>f oil pumped from 
North S«a 'kWv In ihr> rcspoct ai itasi 
its rc<>f)*>mv ft free fr(>m the fIuviija(K>n^ 
in World enerjj) prn.e^ (>» wh^h mo^t 
other nrKJdcrn induslrialued n umns arc 
suhjckt although il ha$alv>kcpi up^he 
value »>f the Bnush pound making 
BfHJsh pMxh less compel u IV e The t K 
hisled in the e*p(>rt v>f ■»ervK«rssuvh as 
binkin>^ insurance shipping av)atK>n 
and lourism an indK3ti<>n of an t:«.on(> 
my in rts mosi advanced ^aj^es of de- 
velopment 

Ov^r the last thfrtv odd vcarv. go>ern 
ment power has alternated between the 
Lab** party and I he Conservative (Tory i 
party with strun^ly Jiverjjeni news Ai 
prcvnl ihe p)V^.fnment IS m ihe hjnds 
>>f a r<^ry government under prime 
mintM(.r Mar^arei Thatcher Traditvtnal 
Jiffcrt-n^cs in party pofio m suvh are^ 
as unviTipUtymenl union n^hl^ ekt^ 
nt»mK growth laxaiKin eduvatK>n ihc 
c«icni of government ownership of 
industries and tfpcralhm i>f Iht vi.v»nt»- 
njy are at their wtdcsl (n many years 

Labor law m the I K k ba.sed on 
Bnttsh ^(ymmon law LaNrf- unions have 
n4)spa.i^k legal b«Ms (iH iheir exKlan^e 
having developed on an ad hoc basis 
late in I he last century Laws re^ardinj^ 
ihc exerk.ise of laNn union funvtK>ns 
were first proposed jn the late lJ<Oti s 
with Iht Trade I nn^n A<.l uf 1871 givinjj 
I fade unK»ns ptolctlton from the tnme 
Ml and civil cx^nsequcnces of restrain! 
of trade The Cotttpiracy and ProtectKW 
of Property Act of \H'!'> extended those 
ori^^inal baste p/oieclK>ns and permitted 
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peaceful pKkciing The Trades Disputes 
oi 1*W6 protev.ied participants in 
trades disputes from civil suits 

Rising labor unrest m the t%Os led 
lo passage of ihc industrial RelalKins 
Ai.t of 19^1 by I he Conservative gov errj- 
ment a move thai was vij>orously op- 
posed by the trade unions The sub* 
sequcni Labor government repealed the 
Act whKh was modeled on the United 
States TafI Hantcy A^t in return for 
promises of moderation tn trade unK>n 
detrunds and ihc establishment of a 
social contract between UiN)r inter 
csts and the governmc/l A new legis- 
lative framework was devet^ped that 
imposed very few tcsiramls v>n trade 
union ai.tiviiy Throughoul the term of 
thai Lahor government laws were er>- 
a^ted that expanded trade union rights. 
Tfijgcwpe con«)lidated into the Em- 
ptoyrrieft Protection Act of I97R. ex; 
panding the nghis of individuals in the 
workplace and extending the rights of 
irade union acMvity in other areas 

The current Coaservaiive uovern* 
ment on entering office in 1979 amend" 
ed the I97S act to readjust the balance 
of power between fabor and manafc- 
ment These amendments mandate 
amongother things, government funds 
for secret unioT) ballots limitson picket 
ing and the removal of immunity for 
secondary boycotts and picketing 



Even with all the seeming conftjsion. 
employee rights have expanded signr 
ficanlly in the past IS years in Brittsh 
law 

• Written notice of terms and condi- 
tions of worV including advance 
notice of termination 

• Severance payments 

• Protection agaitut unfair dismissal 

• Guaranteed ngbt of union member 
ship 

• Paid time off for oniOn activiiics 

• Maternity rijhts for women 

• Protectwn against discrimination 
Legal rights of trade unions have also 

expanded to include ^ 

• Right lo information on company 
finances for use tn collective bar- 
gaming 

• Advance consultatiOA in the event 
of layoffs 

• Right lo appomt and tram union 
safety representatives 

• Ability to prevent discrimination 
in the workplace , 

Social welfare iegtslaiion in the U K 
has not reached the advanced stages of 
Sweden or West Germany However 
they dohave a national insurance plan 
that provides sickness, unemployment, 
and pension benefits under the Social 
Security Act of 1975 This plan t$ fi- 
nanced by employee employer and 
government contributions and the 
benefits are indoned to the vost of living 
lo provide protection agamst erosion 
by inflation Maximum retireiTient age 
IS set by law at 60 years ^r women. 65 
for men, and 60 for senior ovil servants. 
Current Job Release Schen^es' pro- 
vide a forni of early retirement spec if k'**^ 
cally designed lo open fob opportunities 
for younger workers This enables men 
to retire at ft2 and women to retire ai 59 
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with piui benefits Collet. nve a^ree- 
menis often suppiemeni ihcsc pfov^ 
$»<>nst)ftheldw The «and3rd\*ork week 
in Bniain b 40 hours for wage earners 
ami V ^ hours for salaried employees. 
Paid vacat ions 4re generaHy on (he order 
iif three to f<iur u eeks Hou rs and v aca 
tHins are noc emNxiied m Uw hut are 
ihe re%ult i>f tt»tletlive harj;aimng 

In many v^ays ^he sikiatH)n in the 
I K isquite feminiv(.cnl t*)our own in 
the I nitcd Stdies labor unjofw fighting 
for every concession ihey get manage 
ment that appears as unvtelding as that 
of Ihe I niitrd Sfatev and a government 
fhaf considers its p^^ljcv of high unem- 
pl4)vmtrnl a necevsily in its fight a»{ainst 
inflat«>n The relationship Ktwcen the 
current ( onservaiive government and 
the trade unions^js not goud nothing 
like jhe (.lose working relationship de 
vcloped in w>me «nher tountries 

tabor 



Memftefsmp in trjde uni«>ns m the I K 
is estimated to he nearly ^) percent ul 
tht laK.r f(;rte Mm4>st 20 percent of 
(his anu>unt has been *Jded in ihe last 
ttn yejrsas white toilar wtirkers, seeing 
t<%ns<.Jves sublet, t to ihe adverse ef 
feels of new technologies organized tn 
large numbers Hnjay about one-third 
ofL'K trade union membership is white 
(.oJlar and ranges from white lotlar 
workers in manufacturing to managers 
and supervisors * 

The Trades I nion Congress iTLC i 
in many ways resemWes the AFL CIO 
The TL C bAs about llOafniatedunions 
represent ingovtr 12 millton workers It 
plays a (.t>nsuliatorjf rule with the Bniish 
government on labor maiter^ and a 
broad range of iHher subjects affecting 
work and working life tn the L K The 
TL^ performs a coordinating and in- 
formationaf role for its constituent 
unions setting guidelines on union ac* 
livitiesand as.si$tin|; in negotiating and 
settling disputes among trade unions 




Must trade unK)n5 in the UK are 
organized ^long craft or ocoipational 
lines although a few industrial labor or 
gamzatKjns e^ist most notably m the 
nationatued industnes-eoal steet.and 
railrt^ds 

The Tl C has us counterpart in in- 
dustry in the Confederation of British 
Industry (CBIl wh<ne membership 
includes about 11 000 companies. 200 
trade and employers < rganualK)ns and 
most nationalized industries The CBI 
acts as an informational clearinghouse 
and spokesman for British industry It 
has no bargaining role but advises its 
members on important bargaining tssucs 
and as a group sets industry bargaining 
policy As the TUC IS consulted by Ihe 
government on iaborrelaied issues the 
CBI tnpys the same position on thtf> 
industry side 

in bargaining the British negotiate 
two different types of agreements-a 
substantive agreement for wages and 
working conditions that lasisgeneralty 
one year, and a proceduralagreemcni 
The "latter is a long-term addendum Co 
the substantive "iigreement which sets 
procedures for modiricatK>rt<)fthe sub- 
stantive agreement overtime and resotu 
tion of any disputes arising over the 
contracts In spite of widespread union- 



ization in the U K .coHective bargaining 
ts a highly fragmented process that takes 
place on several different icsels Most 
comiT>on 15 industrywide bargaining 
occurnng between mult^empk>>er asso- 
ciations and trade unions which will 
result in formal national agreements. 
Growing m fre<juency however, ate shop 
stewaiid agreements negotiated at the 
shop floor level resulting in local in 
formal understandings 

On technological change issues, the 
Tl'C has both led an3 reflected the 
growing concern of British trade unions. 
Especially m an era of hntortcally high 
and nsing, unemptoyment levels, and 
faced with the real p^rtsibility of future 
ccont)mic growth coming aN)ut through 
the mtrcxluction of technologies which 
reduce the need for manpower unions 
in the U K are actively seeking way % to, 
deal With the problem? 

The TUC IS studying several ap- 
pftoac bes. One ts the possibi lity of hav i ng 
data stewards to use the Norwegian 
terminology on the shop floor These 
perv>ns, union members, have the re- 
sponsibility for keeping abreast of tech- 
noltjgical developments as they occur 
in different plants and reporting their 
findings to their union snationaloffices. 
The TUC sees data stewards as a valu 
able option,' however they atso admit 
that no idea for- dealing with lech* 
noiogical change is applicable in every 
situation There may be overall differ- 
ences in emphasis by various unions, 
but representatives on the shop floor, 
whether 'data stewards" or not* are a 
necessity 

Union membership training >sa thrust 
considered of vital importance Trade 
union education sponsored by the TUC 
reaches some 60 000 personsa year who 
participate in courses of about one 
w^ek sduration The TUC in itseduca- 
tion program is attempting to malch 
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what a being laught wtih wh«( n ac- 
(uaHy occurring m the workplace with 
t he aim that educ Jtional provtsions for 
fkwr represent atncv safely repf<- 
seniaiivev and fuU-iime ofr»cers. takes 
fult Jc^.t>unt i>f ihe imphcaiions^of new 
techn<)k)g> This implievT>f course tha{ 
the Ti c hjsent»ui;h k.now!e<Jge of new 
tcchnolotjie^ u> b< able tu develop the 
jppropruie training courses for ils 
represent iM\o Th»*.is jsubte<.i thai ts 
.)f wonslani (.onwcrn h<»w di>es the fed 
erjiion or an individual unK>n ^ain the 
appropnali* expertise * 
' The eduiaoonal phiU«<.>ph»es of the 
\ark>usTrC rrade unions differ vvKlelv 
VnnecoriVentraie more on trade union 
(Ssues than technt>K>j:KaIchanj:c some 
o<a^ i]y the i>pp*>Mic I xpernve m issues 
reldtinjj to technol(>^'> ts yarned in nuny 
different wavs alS4> Msnv unions wilt 
brinj: in outside experts to develop the 
membership framing in technological 
issues however tKcretsa growing group 
whobelieve th^xpertisealready exists 
within the memb«rsh(p After all it ts 
with ihc membership thar new 
teshnttlogv ortv'inales im ihe ranks of 
scieniifK and teChnkal members! and 
It IS they who present the front line 
against nev* technoli>g> when it k mtro- 
dused s»> wtjat belter st>urce«) turn to 
than the membership itself This 
thinking ts still m the formative siage 
and few unM>nshavc vet developed an> 
signifKan%{n house technicatexpertisr 
but tfictntnowledge ts growing simply 
fr«m the intensive research thaj con 
iinuptly lakes place on the suhject 

The trade unions of the TTJC recog 
nize one iTM]ur hindrance in their search 
for technoUfgical expertise — not being 
able to pry information out of mullina 
tionakorporations International tech- 
nology transfer is no doubt occurring 
ihri^gh the multinationals and it is of 
primary importance that contact^ Mith 
mu]|inatK>nabbe improved through the 
efforts uf international trade scxretariats 




The rrc in all its searching for the 
nghi ansvvcrs has tal^cn a large lead in 
work toward understanding the effects 
of tec hrK)k)gy on the workplace A.sout 
lined m a rept>rt hy the TLC General 
Council to the 197^ Congres.s they 
recommended giving priority to move- 
ment towards * 

• The 15 hour week 

• A reduction in systematic overtime 

* Longer holidays 

,S Better provision for time off for 
public and trade union duties 

♦ Sabbatical leav^ 

♦ f jrly retirement for okler workers 
on improved pensK>ns 

• Inc reased knowledge 
Technological change and its eflTecls 

hK become a major issue amonj largf 
segments of the British trade union 
movement This includes such groups 
as the Council of Civil Service Unions 
and the Council of Post Office Unions 
as well as individual unions such as the 
Association of Scientific Technical and 
Managerial Staffs lASTMSi, the As 
sociation of ProfessKinal Executive 
Clerical and Computer Staff tAPEXl, 
the Post Office Engmeering Union the 
Banking, Insurance and Finance Union 
the National and LxKal Government Of 
ficers Association to name but a few 
As in ihe United States, the search for 
solutions is made rTK>re difficult than 
might be the case otherwise by the large 
number of unions in the U K and the 
consequent fragmentation of the wolk 
force and potential for continuing juris' 



dictional disputes Nevertheless, there 
appears to be a widespread recognition 
of the potential problems, and an agree- 
ment that some issues are univer ^ 
sal — protection and preservation of 
jobs stunng of productivity bervefits 
with the employees and the need for 
management to consult early wtih the 
unions when technological changes are 
contemplated 

Government 

Britain is a parliamentary democracy 
andassuch thePnmeMintsterisalways 
of the same party as the majority of 
membei* of the Hous< of Commons 
Also, party discipline js much mor'e 
rigorously adheted to in the U K than 
in the United StaKs The result is that 
Jhe party in po*er hasahnosi complete 
freedom to implement its pt)lici^s. 

There are vasr differenced in philo- 
sophy and approach be|*een the Labor 
Party and the Conservattve Party the 
iwo dominant political parties in nvxiem 
day^Britain Renee government ptilicy 
s targe swings when the incumbent 
changes The Labor Party was formed 
in 190() hv Ihe trade unions themselves. 
Over the years it has garnered much of 
lU leadership and financial support from 
the unions although a ^ignificanl 
minority of union members vote Con 
scrvativc" The Conservatives receive 
substantial support from private 
business, and have been in power since « 
May of im 

While the Conservatives won on an 
o'penly a^ti union platform, they cannot 
totally Ignore the Jabor movement They 
consult regularly with the TUC hut 
Jheir current economic policies', with 
high ujiemployment as a major part of 
their plan to halt inflation assures that 
their relationship is noi a close one 

The government is quite interested 
in technological change as a means for 
improving the very low productivity 
growth- of the British economy Not 
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surprsinsfy. ihctr current cslrnuics of 
employmem impel are faf rower than 
those of (he uniom. 

The Ocpartn^eift of Employment ts 
moM wmjlar to the U Department of 
Labor It h responsible fof a major study 
of the impacu of mKroelectroi)ic$ ui 
the U K . "The Klaopowcf Implicatiom 
of MKroelectronio Tec hnotofy " pub- 
lished at the end erf 1979 Six conclu- 
stoM resulted from ihic study 
I Unemployment tn the U K would 
be hifher without the useof iHicro- 
eleetronid than with it, ' 
2. The alarmid views on the impacu 
of microelectronics are not sup- 
ported by the study's findinss. 
, 3. In manufacturinf industries, pro- 
. cess ch antes will cau se job loucs. 
product cbanfes ifnay either 
increase or decrease employnwnt. 
4 Someof the skilb that are needed 
now are in short supply- the edu- 
cation»l system'canncK be expect* 
to lead the revolution: 
^The potential effecu of the new 
technologies will not impact the 
service sector for lome time but 



the chances required in th6 nature 
(if the service sector labor force 
will have la start occumflt' 
6 Union attitudes are extremely im- 
porunt in a smooth, transition to 
the new tecfanolbpes. 
Many structural problems are atso 
indicated by the above analysts. Micro- 
electronic* has the effect of cxacerbatinj 
problems relared to the structure of an 
industry One problem recogntzed in 
the tnethodolofy of the study itself was 
^he time frame inyotved— only five 
ycafL Th*autf»ors believe five years to 
be a significant period of time for which 
planning can realtstVally occur, but 
many of the impacts of drastic changes 
in technology may occuriurther down 
the road. 

The Bntish ife relying on their ability 
\o compete in world markets to carry 
"lemthrooghany impending crisis. Itis 
clear that government jnvofvemen t will 
be necessary i6 assist people in adjust- 
\t% to the increasing rate of change. 
The government nSw requires that any 
nrm with more than 10 employees which 
expects redundancies <lay-offi)t mutt 
notify thermions involved atjeist 30 
days before the Tedundancies are 
expected to occur. Companies with 100 
or more employees must give notice 9(j 
days m«advance. This helps a tittle m 
advanced plan rung for redundancies 
However, all employers pay into a 
government redundancy fund that re 
pays them part of the amount that thjy 



must jfciy employees in severance pay. 
An employer may withdraw up to 41 
percent of htscontnbution lothbfund. 
leaving his toul c<»i of paying for re- 
dundancies only 59 percent Simple cott-» 
benefit analysis on these figures makes 
It clear that Bntish government legtsla- 
tion. ostensibly m the faror of workers, 
can operate in exactly the oi|»er direc- 
tion. It can operate as alax incentive to 
modernize through the use of labor 
saving tcchnok)gies."espe?uUy when the 
most advanced, technologies with, the 
greatest labor reducing capabilities are 
droppmg the cost rapidly. Th» vp^utvx 
conflict IS recognized but the concept 
of this futul ts still considered to be an 
underpinning of a systemafK atrenlpt 
lo help people adjust to technological 
ctunge. 

The second underpinning to this 
system M tnintng. The U.K. has a well 
esfabUshed tietwork of 24 uidustnal 
training boards that set standards for 
tramng and check the quafaty of training 
that IS done. Both labor and industry 
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bavc equal representation on ibw 
boards and profcuional educatpn a^t 
tn consuttation Tbc boani} wcnee the 
piGpcaoi the Mate Ttnanced Training 
Opportunities Programs that provide 
retraining or-initiai training,] for the 
unemployed or un<i< rem ployed Train* 
ing programs, offered in a wxte ran|:c 
of skiib. average su months but may be 
extended m cases involvinj retraining 
for technologjcat cbangev Potential 
trainees arc recruited when they apply 
for soctai unemploymcrft beneriis. but 
attempts are being made to match per- 
soos declared redundant and aVt'anmj 
their layoff with opportunities tor re- 
traming. Thos« persons in training are 
supplied with a stipend by the govern* <> 
ment that docs not approach an actual 



wage but a sigmftcantiy above the unem- 
ploymem^ henenis available. a<.tin]{ as 
an incentrvc to participate in ihcse pr«> 
grams. Placement rates on completion 
uftratnin|> average 60 to To percent It 
has abc* been found that those persons 
who are rCLCntty unemployed and are 
involved tn retraining have a much 
better chance of successful placement 
than those who ftave been unemployed 
longer titan three months. 

This program of training has been 
subject to recent cutbacks in funding as 
have most spdal welfare programs under 
the Conservative government A pre- 
vious concentration on retraining in 
clerical and commercul areas has been 
reduced but progfamc in the areas of 
new technology have not In general, 
the training bbjecttvesof labor and ma 
agemeftt are not widely different in/be 
U.K Protrams tend to be oti^ 
nature not directed at spe<!iffnvorker$ 
and spcafic jobs, but at workers skilled 
tn broad area^such as computer pro' 
gramming 



The British Department of Industry, 
like the t' 5 DcpartmcniofCommertje. 
IS more concerned with increasing pro- 
dtiLtivity ofBntoh mdustry.andstimu 
lating te4,hnok>gical change Produc 
ttvtt^ wasat an an-ltme kiw ;ate and in- 
dustrial production was declining when 
It wa^jie^ed thar microelectronic^ 
would be tbe moa important technology 
for at least the rest of the eighties. It 
also was becoming apparent (hat mico- 
electronics fntght spelt the success or 
failure of the economK growth in the 
li K. prompting major government 
tmtatives tp promoting tbe development 
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Ifxiuyry A MKroelccrrofiKrs ApplKa- 
ijom Dj*BK>n wa% crcjicJ vmhm ihc 
-D^fwnmctu o/ Indtniry to f<»jcr jhe 

flK-i Jhroujhoyt k\ch of iruJuMn lo 
th« a>unrfv 4 projjrjm tfuj b<v nwt 
»'Jth J KvxHj dftirT>f uiccr\v in »iv firvc 

The Jhrw of Map f MK:n»?kcjr.»nK^ 
AppiKJiMii) Projjrami hjv Nrcn m f<n;r 
JtrC'wlM'n^ fffWirKMl ^ypp<^n irj<ninj. 
<.v*n%ollrfntv afuJ Jcvck>pmcni „f nc* 
pTi>gritm Map sTartcJ with mrtulfyrxj 
•nj: of jhoyi SV< mjlhi>n e4f\y in l^x , 
L^rcr fhji year jn -^dtlmonji'SI 
<njlfH>n wav odJcJ lojvs^si (Repf(»^ram 
in reaching' lU ^.vjK *>f jJcrunjj man 
and \h<>p fkx-r *<>fkcts to rh< 
pc<cntj^K of mKr.>elc(.rfonr4rs J»djte 
jn «Jtmjic*lqujrrcr millK«o people have 
Seen tCrfthcd rhr/>tJxh rivoncljrv jnd 
mjtcruj suppv>rt of exivunj: pr.fgfjmv 
In Ihc area «>f iraininj:, itn>n coyrscs 
*cf«r d^ctopcd uun^ an open unuer 
Vty concept t»)n<ivcin>: of torrcv 
p<»ndciicc ci»urwrNj/\dlckvrtK>n based 
m4trutJH>n Afn.irJ $| 2S intHion ha* 
bccnjjivcrtlofhc ri C, to fund the dc 
*ck>pmejni of thctr J»* n pfojjranHajmcd 
if educating viofkefs 

Aetirtj; a<- 1 voftwlianty the MAP 
ann t*o to three man wcckv of FnituI 
3sst\un(.e t«> firm\ litrsttina to farther 
de*ek>p thejr owrj tnitroeiectroftn. 
jpplitationi program ( onvuItan..v ai 
lOinpamei the fourth ihruvt of this pro- 
j^ram that «f avustin^; Urm. in uarrmji 
up new mKr»»cktironK:\ development 
prt>};rait» SlijhtJv than half of the 
iQlal funjiatlofed ui thtv prf>ijram have 
to date been e»pendcd jn the develop- 
ment of new proyiUiryt^ticM^P %u\l 
cMimatev that ai leau (>ne half of the 
Brttnh ttutuu rul vf c tor vtill hav no prac- 
itcal kn<>wkdgeof mkroeretironicv and 
their appiKali<i>nv 
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L-ibor Pwrw^'eTBcnt an<ag^)fMsm m the 
{ K appear* to be far greater than m 
an) of the otber tfuenir»e% dtnuwed tn 
thtvrep^'rt I rti»>nvar<n(Jtreprevrnted 
on (.ompifjv hok*rds vtnkev arc rela 
iivcfv fiequent and compantes eav4J> 
r^>fl to Uyi.ffv JO atlaa Ok^ft term 
e(.\>fkJtjMc problem* 

.\f> exantpk yf «hf drsran4.c >ei (o be 
iravcJcd ft shown hv the recent attempt 
to u>nJude J »e(.hnok.jf> agreement 
^>et»een the Tl C and the Confedcra 
iK>n of Brj;ksh frKJustrj >CBh V\h»k 
the C8I the mdovtry umbrella jjroup 
accepted the aj^reement as member 
firmv-rejected if derm^nsCfatinj j lack 
v)f ck«re iTrt the pari of British empk»yers 
to ihare *rth the reprevn^at^^e^of iheir 
oy,n emplovee< an> real decree of ' 
plannmj5*and detKion makinj; 

At the local kvel v>me mdostrialac 
tionv have taken pUve over the intro- 
ductK>n of iec^>nok>gira> ^.hanyev For 
example Buvk Boake Alkn ♦BBAf u a 
div/iion of Albnjjht and WiKon Labora 
ftXTes. a Britian-haved ftrm whKh n jtself 
^ vub»»dtar> of the I S multt-natwrwl 
Tenneco BBA voperaiioovare interna 
tional in scope v*jih div)Mons in 14 
c<iuntnes around the world incKtdint! 
the ( nited States BBA primanl) 
*,,-^nvt>lve<J tn (.hemtcaK with a plant near 
' Lor^don which pri>dutev vpicev 
perfumer andarorrutKchemicalinitre 
dteotv for fo^xfvtuffv 

The operalwnv at B8a are hjyhl> 
reliant on computer techi>ol<>i;y for ef 
ftciency uvinj them in itv productKm 
operaiionv primarily a.v tooU for cdtji- 
pkx chcfflKaJ anatysev BBA also has 
int rodyced compgl enzatton to iix office 
t^peraiwnv in the formv of ti^u 
prrxrevsing and video displsy termma* 
equipment Houever the mtroduvdon 
ofthHe(juipment wavaunilateraMeti 
vion on the part of mana|ement and 
the union theASTMS believing that it ' ^ 
vhould have been convulred on the im 
plementation hav "blacked' the equip- 
ment and refused to use it until manage 
ment would ne^iotiate over^^diviston 
and working conditwnv av thcy'rejulf 
from the new equipment Union hilk 
boafdsinihe plant earned noticevthai 
f<«r ^he lake of solidarity no union 



mc»»berib<njkji concede to manajc- 
ment sdtvll^flci put tf>e OCT* equipment 
into operation unliJ manafeffvni vtaj 
>» iHmg to*ar^in on the centjal Rsye* 
SUITut^ndinftbe useof thntechiSolojy' 
A document by the A-STMS put forth 
the folKiwjnjf pi>licy;cot»cemin^ tc^-lv- 
noJ<;ify^han*e at BBA 

It iv euenital that the Company en 
terv into a TECHSOLOOY ^GRfT 
vr to ensure the order}) iroooth 
a»d effective iraf^sUK)n that is m the 
mtcrc<n of both Maft^^emenl and 
V\o,ke'rs Moreover vmw agreement 
on no enfofccd redundan<.-> as a resylt 
of fTttcn>ekctronKS would i^^t neccs 

Viry * 

ThB IV TM in Itself enou^K, To man 
a technoloj:) ajreemeru each^oupof 
workers or Department will nee<f to 
have a TECIKSOIOOY REPREsIs 
TAT/Vf loUxjk vt the nature of these 
developments 

W e must have 3 Ti-chnofufii Affi^ee 
irti nf 

Tt'chnolo)(ji, Repre%fntO(ues musJ 
be elected and trained. 

All staff must be trained TK>w fof the 
changes Speculfa(.iliticsm(jstbemade 
availabk for Managers ai)d Represen- 
tatives t<i be full) aware of theprobkm 
"Failiffe to implement the new tech- 
nology in an effective way mean none 
of us have )obs even at bc*t peopk 
may^have fobs less inlerestinj> than were 
posubk 

1/ we want safe rewarding wortwe 
must take an active part in the imple- 
mentaiton and preliminary planning of 
the new work systems that wii| be re- 
quired io take advantage of the new 
technoU)gy " 

Whether the union will be successful 
in «s endeavors in this area, is unknown 
at the time Iht^ts being written, but lUe 
new equipment in the meantime has 
been sitting idk 

Some parts of British industry have 
abo movpd inio the forefront of de- 
v^plopment of high technology prtx^ucts 
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For cxampk. Mulaxd Hotse a a dmsjoo 
uf (h« Phtilip* Group Lid^ mtenuEtunal 
ivunufjcturers ^1 indusirul >nd wrh 
wmcr ekctrxTrucCquipnxnt TbcMui- 
Urd drvMm was mcff invu4vcd in the 
dcvrlopmon and pr^uction of Bruavt s 
entries utto th« Tektcxl and V ideofesi 

Bnuin hx$ (one commcrctat wuh lu 
use o< these commumcaiiont tech- 
iH^opa. AiliefevawA re<,eivji>j<r<tu>p- 
mcm nunobctured »n jhe l> K, nov* 
cuntams electronic cofivertof ttrcuary 
for tymt inio one or (he o<hcr tystem 
Tetetexi n » one-way nofvtnieravttvc 
system whKh allows the recep<K>n of 
news and olher infofmatioflal services 
on horne celevBxjn sets. Th» inkirma- 
iion K broadcast akxig wnh the standard 
television trfnal in unused pontons of 
th« broadcast band The btjilt tn con- 
vertor allows the user to select the «n- 
(ormation he dcnrei from a maitmum 
capacity of appruximaiely 200 pafcs 
stored in the broa^icast signal This 
maximum capacity could be enlarted 
coosxJeraWy 



Vidcotexi o » two-way interactive 
kotnmunH^ations medram (hat uses the 
telephone network for connection be- 
tween a central infornutiottal source 
uhe Brrtish Postal Authont) s central 
cotnpuia in (ha casei and [he bdnK/ 
viewer The converter that » buiJt mt^ 
the receiver a switchabk between liCts 
communKattons medium and rcpiJaTi^ 
broadcast television receptioiy^ideo' 
(ext offers information itmtiztUi (hat of 
Tektfxi. but in additioinr ilJows the 
viewer to communicate wtih^he mfor 
ro^ttooal source for such putposes as 
illoppin](andmakin|ho{elandjirplane ' 
reservations. By (he end «^ l96I.Mullard 
estunates that overone million sets with . 
\ ideote^t capability will ha\e been sold, 
Boih these systems enable the viewer 
ftiroufh the use of auxthary attachmenfs, 
to pnnt data beint viewed and tape 
such information for later use 

The employment effects qI either 
system are difficutt to esttinite consider 
ini their newness. Tclet?it "f « » stj- 
ntficantfy expanded, may impact em- 
ployment in the conventionak print 
media, however the abbreviated naiure 
of the news infortnaiion heinf earned 
over Teletext is unlikely to cabse any 
dtsplacetnent m its present incarnation. 
Videoiext K capable of the same em- 
ployment effects, *rth a few additions. 
In itf interactrve mode. Videolexi en- 
ables a consumer to shop buy. and pay 



for items su^as n;ocenea or depart 
mem storMrferchandcseusui{hohon)e 
telev^wn »Wide$calc development of 
tb^fibtemab of Videotex t could cause 
y^5]4acemeni of customer contact per 
sonhel m many areas of the Commercial 
(Tidustnes that (ic into videotext 

Nowbeinf experimented wnh is the 
use of \ ideotext for busmen purposes. 
Muilard executives are able to use their 
home T\ receivers lo connect to (heir 
work locations and perform all of (heir 
work from the- comfort of tbetr lmn| 
room easy chairs. Muilard has tied itt 
^ ideotexi o^nnevtions into Ks own mam- 
frame IBM computer, andany employee 
usint the n{ht code can tie into the 
computer., examine and update informa- 
tion stored there transrait^wifTC^pon- 
dence. etc To enaWe these potentub 
(o be more flexible there b abo worfc 
beini done inthe development of port 
able terminal etjuipment so that a per 
son soffice can travel with him wherever 
he toes. 
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No <}acui.SK>n of Eurt>pcan ap- 
pfo^hcs io%ards (ccbnoloftxral 
change wouJd be complete wiibout 
menliofi of the irnercM»nji u(aatK>n in 
SoTMrai) 8cbcvin| (hat V ha nscHino It- 
able and hemrc ii il>o«ld occur t>nly 
*Hh tbc conv:n( o1 v*(>rken jnd fheir 
anioftv the Sor»epajft are doeJopio^ 
A wsiem ih/*>ogh which conrrol of jcch- 
tn>U>i\ n 4 joirtt libor manJiemeut 
rifthi 

The cuffeni techn<>k»iS A^rerment 
can he characterueJ 4\ * rcfccrhoo of 
!aK>f m^fW^semcnt c(,c>pcrjt¥)n jhc 
ttsoe and <b<» beginning (Vf ^ druggie 
i*n the unn.* s part for nvxe ailof»TUitK>n 
jnd jjrcicer v.oncrol Mjnj^emeni »s 
k«>k.ed upt>n 4tt an tdcol'>>:ivJ! equj! m 
the %iru>{<jle hut much better funded 

Thw, ^fl Nrgan w,ith * pikK pfoje^,t v>f 
the V>f^e^o Ir» and Meul W-^x^ k.er% 
I nKrti in the early }«ro» The project 
bn>«ght kol jinion members t<>}ie<her 
.»uh vvmpatheiic computer tecbotcuiiw 
'trom the Nor*e|ian Computrnj Center 
^Mate wpp«>fted iavlMutK>n Tbctrj^nnt 
Mudies tf te<.bm'k>iry in rhe w*;fkpU^e 
led tti ihe fori7iulat>«n (,f worker alter 
rutivc><onunagementt plant for mt ro- 
ducmg new tech noh^ie\ Both ^^riHips 
learned a t<.t unxrn members |;ajned 
an tinderu^nding of ^.omputer tech 
m»k>jty <:\s<ni»atK demvMifyrnx the 
\ubject and computer pr»>fe««k,naK 
learned uhat cwde unK)nJsm wai all 
about 

The unequi*ocal»ucceiM»f thrt prt^^ 
ect re^uhed in the firvi Data Agreement 
of \<r^ between the Norwejun Federa- 
tion of Trade L njons i LOl and the 
weijian Employer* Federation iNAFi 
which fwoycan later enavted into 
law This aj^rccment allowed worker 
participatkMi m decmonj whKh affect 
^their |ob< uodetermmationi provided 
for advance notice of technological 
changCN and «taWished the concept 
nf data vteward" - »hop fkK)f repre- 
tentativc* wh<«c responwbilfty it k to 
be informed of thange\occurmg in the 
workplace so that th«y may use, th«>r 
knowledge to allow union members lo 
understand and react mtellixCntly k> 
proposed technological changcv 



Norway 




The DTigjrul Data Ap'eenf)ent of 1^75 
between LO and NAF was restied »n 
«o \,t,>er \,t>fnpoter based sysicim 
used to plan and carry-iXJt operations 
as well as compile perwful data The 
agreement rtseff begmson a very posh 
irve note that the LO bejfc^cs rt a rc- 
quiremew for mfluence Computer 
based systems can be useful tools m the 
planned allocation of the loul resources 
of an entcrprtsc 

A broad approach t$ indicated how- 
ever " It w important that compyter- 
based systems are evaluated ifrom all 
anglcsi JO that an the aspects are taken 
into account >n the development introt- 
ductk>n and use of juch jystenns.'' 

Inforfnatwn ort tcchnolc^ s acentral 
Ksue Manajctnent will keep their 
employees informed about «I1 nwfers 
which are covered by this agreement 
The fflformatxxi will b? jjvcn clearly 
and tn a lanjuaje casiJy understandable 
to tiurse without specialist knowledjc 
in the area concerned management 
and the sh<.p steward> wtll jivc the 
employees sufficient information for 
them to understand the fundamental 
features of the;(ystems which th«^ them- 
selves cither use or which affect them 
They must be jiven sufficient mfor- 
mation for them to understand the 
importanceof such^systems. not only to 
Ihe enterprise but abo to tke employees 
and their worktnt tonditiorw em- 
ployees who will be directly affected by 
the new systems should, to the 
greatest practical exteqt be involved m 
ilie preliminary project work lost * 
earnings and any expenses incurred rn 
obtaining »nformatK>n will be covered " 



Special repre&enuiim-dai» stew- 
ards-are prosidcd for "if the em- 
ployees lodeiffcibeymayelect 
a specul representatnre \o ufetuard 
their interests The repmentattve 
wiU have access to all information 
Shop stewards and employees panict 
patmj in actual protects wiB have access 
to ail necessary documents on the prof 
ect a \t* 

"The enterprise will make sure that 
the s^ial represematise s ^en 
the necessary traminj in jcneral dau 
processing technKjues >ystems 
analysts, programming and project ad- 
ministration to develop the compe- 
tence needed for participating actively 
m system dcstpi " 

*ln formal wn subject to data pcocesy 
mg IS restncied and protected " col- 
lection, storage, processrngand use of 
personal data will not take place unless 
It can be objectnrely lustified as being 
neccu^ry for t he work of the enterprise 
management «n cooperation with 
the shop stewardss should draw upa dc- 
I tailed proc^ure in the storage and use 
of personal data 
Finally the agreements not timited 
further agreement may be corv 
clu<led for a particularindrvidual enter- 
prise If agreements not reached, 
.each ^rty may submit the^asetothe 
'^central national organuattons." 

It IS important to nofe that informa- 
tion and Its acqutsitiofl t$ central to the 
success of this agreement Information 
t$ to be ttansfflitlcd thrpugb fhe shop 
stewards, a well-establKhed concept m 
Norway that h«s its basti m iong'extsi- 
mg central agreemeniv || should also 
be noted that no Norwegian labor man- 
agement agreements are legally enforce- 
able unleM specific provisions have 
been enacted into law- the parties arc 
bound only by honor 

One last vital consideration-' because 
of technology bargaining and data stew- 
ards, technological change in Norway 
is seldom thought to be inevitable as it 
u almost everywhere ckc It, /ind its 
attendant fears, have been^reduced to 
one more factor affecting workhfe that 
1$ subject to social action and control 
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Amcncdn and fofogn irjdc gniofl- 
tHi bavc much to ie*m (ctm one 

the area of icvh/K>k(>t;>c4i vh4n^c anJ 
I be proMcms ^ieriving j herefrom 

Tcvhiv>k»»r» JocJop* rjptdlv m *>ur 
nfH»<icm *or'«J b*4h (rom the 4>f>^m4t 
«.i>n(,cp4i«>n la pfi4.tiv4l jpplh,4(u>n 
*cU 4^ ifvfn vt>v"'f* *.<»uPtr> It 

»n itje MiiicJ S'jio ippiicd tv> 
pfi-dukts Jjparcv: nvinuUt lurcrv 
jnj then jppejt m ).i>ja1^ ">*''^ Jf 'wtxI 
ihcMH-fkJ Ac hjK. he<.«>rTiC4 .ntcr 
i|«*p<.nJcni *i>rl^ <^nh mlcrnalionjl 
tfJv'" ^<t.'^m|:ocr niofc tmpcTUnt 

v*<j The* r4r»j:< fr^ 'm in Juvir'jl r< >h»Mi 
»«w.vK»rd pt^».c\*l^>r^ jiiij vnmpurcracd 
(Uiiij; (.vstcrrn Jf^ m ..I'lnpuicr i.i.<ntii>l 
'»! fjvt'fv prinJyi.ti«>n4rklp«3rt\jovcnii>r 
i<rs t<> «u("niJHs. ^^n\i, idler !yj*.hinc^ 
irom vnjrt fna>.b»ncs with Kiilt »n 
mh,fi>».htp * .>fnpuif rN »i» ^ornpk^ clcv 
tr<>f>K (.IxiinTjnKJifc'O* N^^m% «.iMJpieii 

>v stems. 

l'\ef> V*e*ttfrn iftdmtruil ti'uniry ft 
pjriK tputms in ths tixHnK fcvt>luti«>fl 
The <tl<*viv yp»»n empljiymcni IcvcU 
Htb (.<>n»<?ni «i>rker tt»fitf<»l «»f the )<>h 
and other sobK*. »s i •! iJif i impctrt ^ncc 
III t4h>«r Jrc bejjinntng Ui be )clt Cvcr> 
*hcre for the nr* advent cs arc ntM 
ofilv hanging lommcrvwl pf«nJuv'i NjI 
dre 3Ki> iran^fivrmirt^ tndustrul m^nu 
f3f.turin); pr»K.fsSo and offKC *ork 

Vtanv of the Furopcin countries *s 
well 4s l4p*n arc much nK>rc hc4vitv 
dependent upcn cxpcift* than the Lnited 
St4tev 4tnd 4k<» import reUiivet) much 
im»re Thev *re iCiKefy aware of the 
need for refnaining cotnpeiiiivc m * 
rapidly changing world 3 situation 
vkhich B fairly new for the I niied Si^tc^w 
but which H becoming quite impofrant 



Discussion 




Ihti ro.t'gnition of the need to stay 
cc;mpet>t>ve usually stated a^ the need 
to improve productivity ncommoftto 
rvery country studied imhis repon 
and to one extent or another it furmj 
the hasis of much uf the di^uvtK^n 
bert^een ^overYtTfhrnt UK>f anJ man- 
agement How do the Furopeanj vtew 
current atxl future development ' What 
probiemv do they foresee *i * result of 
techm>l4»^icai chanfcs'' And hostr are 
they ir>ing to deal with them** 

In Sweden there is (he expectation 
that one-third of the jobs "in bankinj 
and thouunds in imurance will be 
elitnuiAted o^er the next decade (hat 
conflKis will intertsify>be4&een type* 
setters and editorul staff using com- 
puterr/iHl equipment lhi( industrial 
robots w»n spread widely (hraujhout 
industry that computerization will kad 
to less worker control The West Ger- 
mans are also concerned about robots 
and computerization of manufacturiTig 
processes, havinj already seen the rate 
of )oh jrowth slow down in some trv 
dustries where such equipment ts bein^ 
used and they are wary of the com- 
puters effects on the number of job* 
that will be available in (Ke banking and 
insurance indus(riei Both of these 
counines have been relatively prosper* 
ous recently «> tbeir problems are Jtill 
manaj^eahle 



The Lnited Kingdom, on (be other 
hand has for some time been expeff 
enciT); bt^^ nfbtion and extrerr>eiy hi{h 
unemployment rates Even so their 
urtjofts expeu problems simiUr to those 
described above but worse With (he 
Bnt«h economy doini so poorly there 
IS a kx pressure for modern tut ion 
and improvement o( productivity 
throo^h ^>b reof^ntxatiofl iread thai 
usm^ fewer people ' The British 
unKXit in particular are quite disturbed 
aN>ut (he tmplicJtion of microchip 
techmjJojty in (he British context-re- 
pUccnxnt of w^-rters by nuchtnes. oen 
in the face ol hijth unemptoyifteni 

M»r* Ire our hurop^an collea^es 
try (n)( to deal w ith these problems ' Rq:ht 
at the yari it ts rmportant lo note that 
e*.h country has developed a unique 
sen >f laws at>d customs Whatever they 
ii\> must be seen within the context of 
thisbafckground because some of what 
Ihev do ts rK>t easily transferrable to the 
l-nitcd States. 

Sweden fix example tsasnuil coun- 
try I population about H 000 OOOl which 
must expon to survive It aho has a 
fairly homoj^eneous population with a 
long history of social concern Better 
than three- ftiurths of the total Swedish 
vn»rk force are unwn members One of 
the tmnK ptjIitKal panies. the Socul 
De^nocrats Has close ties to the blue 
collar bb<K federation tO arxj until 
19^'v had been, in power for four arxJ 
one-half decades 

There is widespread arxJ continuing 
recognition throughout Swedish society 
of the value of labor union sin represent 
ing the interesu of employees. Repre- 
sentatives of the labor federations are 
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inclg<J«l <>o go*cpvmcnt p^ncK 4n*i 
^ommmtom. dnd ocn ih<Hj)th the Si*- 
CttI Oetriocf at$ arc no loogc r I n toorroJ 
of the ^vcmmcnL U>u unewplovmcnt 
IS «iM a ma^or plann^^J 

Some of Ulx>r% c<>n*.cfni have been 
(ncofp,»ratcd mto Uw For example 
Swcdfth »i>r^ers arc kgalh cntuj^j u> 
fivv »ccki of y3caJM>n cvcrv >car 
helping i« sprcjJ jhc »<>rk jrounJ 
Shook! they V>yr their ^ fof c«>fK>m1c 
f castM>v .nc lydifljt )t>h lui% revjJiir^ from 
the inmxiuci>ofl <»f nov }cchfK»k>x> 'ho 
mav pjfitctpaic m *.omprcb€nsiv<r 
dl^ ernmeni sponvorej educaiK)n 4ad tc 

erAinmg pfojrrjmv TfKMc pro^rjmj ouv 
la%t upto r»o vcars durm|: vkhKh time 
Jhe pwrtK.pjnl receives a v*j^ v^hich k 
purp<>vr^ set J bu hrghcr rhan gncm- 
pk)Vment compenvilKm ro erK«>ura)?<f 
ernWlmefn m rhe pr«>i{ranK. At the cmi 
<»f rhc <ounc v*<>rker^ still unaNe to 
get )<>»n ruv u^gn up for anivthcr course 
The Swcdsh context e determined 
by mote than juu the kjal frjme\*ork 
as attractive 3a much of that » to Ameri- 
cans sufferinj through 4 succession of 
conservative admintsi rat ions Of equal 
impoffance w rhe W'tde^pread attitude 
among Swedish employers and unioits 
jfike itvat routine U>offs are not toN: 
permitted as a norma^part of business 
plannmjt. W,jh a (ajr amount of job 
wurrfy workers throujtfxMJt the eco*>o- 
my can more readily accept changes 
that wilJ boost productivity even while 
demandin| a majof role in thedecawn- 
makinje process 



Yei evco in Sweden thejituationti 
far Jrom perfect Management « stilt 
mteresied m the bottom line andths 
can lead to stronf jBafrecmcnts wilh 
the unions Abo Jocal union leaden 
ma y fK>t be a$ vfc ell I n for med a ruj k nowf 
edgcaWe atxHit sophtsticated technical 
ii«ve»of>ments as management rcprevn- 
tatives are and thus mav be unable to 
fully anticipate nejfafive implications 
ofplinftedchajnijjcvI'lumateN mana|?c- 
mcnt has the fmal authoritv to make 
whatever dcc»«>m they v^ant subject 
only to legal and collective hargaining 
constrjintv V^Mc there k m jjeneral a 
far jrrcaier willingness tocooperate with 
unions among Swedish managersthan 
their American counterparts thcv still 
have a great deal of power to determine 
the diret.tion and rate of future develop- 
ments Thtsnpanicularlytrye for tech- 
nological advances, whfch hv definitioo 
represent ^.hangcs. often very tomplex 
changes, from what had been done be- 
fore 

The Swedish unions as with many 
others. ttc5ire more advance notice of 
impending chanjev While they have' 
been experimenting with codetermina- 
tion systems. wh«re union represchla- 
fivei sit on the board of directors" of 
companies, this has not yet gotten very 
far 

The Germanj have gone funher than 
anyone else with codeterminatK>n In 
«he Coal and Steel industrjcs and m 
companies with more than 2000 em- 
ployees half of the memben of »he 
Board of Supcrvtson hn many ways 
equivalent tQ Boards of Directors m 
American <ompafii«) by taw rftust rep- 
resent employees, the other half reprc* 
senting stockholders, Jn c#mpanics with 
fewer than 2 000 employees, employee 
repfcsentatn/cs make up onc-ihird of 
the Board, In addition all companies 
with greater than fiye employees are 
required to establish Works Councris. 
which are elected by the employees. 
These councilf are not un ion locals arid 
do not nefottate collective agreements, 
but management must work with them 
on local issues and grievances Th» 
clearly Includes bsucs related to tech- 
nologicaj change- introduction of new 
machinery or equipment, staffing needs, 
retratnmg. hours of work, realignments, 
dnmistab and so on 



The combination of seats on the 
Bo^rd. local Works Councils, and na- 
tional or regional negotiations between 
najional unions and employer feders- 
Ijortf offers the German unions unprece* 
dented opportunities for obtaining ad- 
t vance rKitice of coming changev Even 
so ihe </w<j/6 of thoie changes may be 
withheldforsomctime anduianycase 
management stil^has the njht to make 
the final (Jectjion 

Even if ihe information were com 
plcte that ts not enough The German 
un«>ns based on their own «udies and 
those of their government expect 10 
sec job losses in vome areas as well as 
reductions of skill If veb brought about 
by technolo^icil advances unlesssteps 
are taken now to modify the situation 
White the German economy j$ the 
strongest in Europe and low unemploy 
ment leveb are stiM the national policy 
sticking to that policy may be more 
difficult jn the future the -unions fear 
unless the government gets much more 
involved in job creation activities 
Agreement on th»s point 15 far from the 
high level achieved m Sweden 

The British situation 15 worse and m 
many wayv rcsembtesour own Unem- 
ployment 15 very high, tnflafion rates 
have been worse than ours, and the 
government now in power ran originally 
on an ant^unlon platform In the face 
of massive economic problems fhereis 
a strong desire in Britain to push for 
modemizalion of industry To a great 
extent this attempt focuses on intro- 
duction of computer and microchip 
technologies speaficaUy to reduce labor 
cosls 
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Labor>ma(ugem«nt ^oopcrjiK>n in 
Brnain ts at a loci far bcivw thai in 
S»ed«n or West Germany Oo^emmeni 
andmapafemtnt se<m mient oti break 
ing the poller" \A ihc ufnonv even a( 
the nik. o( gjreal ccixxmiK hardship for 
Ufitc numbers »>! people Th Bnmh 
uniom briioc there » J vcr\ rcai<ianger 
of economK growth k>ccurnnj{ through 
ibe appl»catH>n of mKrochtp ^nd com- 
puter te<;hm>loj:v the same time ihat 
unempi(<>ment (^rt>\k^ 

What can be done' {-ven m Britain 
(he un»ons have adopted the realrstK 
vtewthat in general iwe must aw<;ept 
the mevfiabititv of than^e The cmpha 
srt n on seeing to u that fhcir members 
af protected 4s mu«.h as po5>s«Hk from 
Htf^jtive efktiv jnd th»A jn> benefits 
derived from (cchnok>j{Kal (.han|;e be 
fairiv shared Thrs n nothing m«.>re than 
a defensive s(rate>:Y and m looking 
ahead veveral unions and the Trade* 
lnK>n Congress the national labor 
federation, have been developing model 
tethni>k>|:y agreements to pursue 
through Loitective bargatning The ^o^ 
!oiwjng are some ot thr ideas sugge«ed 
for including in tuch contracts 

• No unilateral changes 

• Full consultation with the union 
before *ny i1ecuK>n is made loptir 
cbase nc* ec^uipment 

• Advance informatPi>n for and rej^u- 
lar consultation with the union to 
plan adequately for future de- 
velopments 

• Job ^guarantees for present em- 
""•^ ployees including retraining and 

internal job shifts where necessary 

• Safeguards against excessive mao* 
agenal control or employer miv 
use of computer generated data 

• Safeguards agamy new safety or 
health hazards. 



Whik «miUr tecbnoiogj a{reen>cflts 
are bcingdcKUSsed n several countries 
inaddittofltothe United Kinydom. (hey 
arc difrKTuii (o get esubtished anywhere 
Apparently cnanagetnent represents 
tives don I want to accept any restraints 
onthctrplacningfieiibiliiy evcntboujh 
these agreements would <.enaini> ^o a 
long *av toward assuring Ubof voopcm 
lion 

Another proWem shared by all ii>- 
tludjng the Amencan labor m^ACmenL 
a the need for improving the knowl- 
edge of our iTvembers ar»d «jff The 
Swedes in particular have shown that 
widespread v^ell thought out education 
progranis. backed by government funds, 
can gv» a Jong way m improv/n:^ aware- 
ncss jnd understanding of these usues 
among irjde union members In add^ 
tion we need to cimstantly update our 
knowledge of new developn>en(s. This 
IS particularly important for local union 
representatives who are close to the 
scene when new equipment » intro- 
duced 

Fverywhere one IooIls, be it in the 
United States or Europe pnvate and 
public employers alike express interest 
in new technological developments as 
anveansforjncreasingproductivity and 
halttnt Personnel trO¥.tk in that organ*- 
lation Theenormottscapaatyofcom- 
puterized systems makes this possible 
but the whole ts the wm of its parts H 
every individual organization seeks to 
end employment growth, and in many 
cases to actually reduce total staffing, 
where will future job creation occur^ 

Ths ts the great u nanswercd quest »oa 
>'Toi great extent, it revolves very much 
around the question of the rateof intro- 
ductton of change If change comes 
slowly adjustmentswiU be 'worked out 
If change B too rapid-and the pcXcntal 
for such rapid changets there m the 
high technology systems already de- 
veloped—then very real problems will 
follow unless step* are taken equally 
rapidly to modify thedircction or pace 
ofchange And no maUer what happens 
to the society at targe, local problems 
are sure to continue, and must be dealt 
with 



Our Swedish fnends accept the need 
for consuni modernization of thetr in- 
dustries, and feel that the government 
must play a major role in creating addi- 
tional Jot>$ in service areas which will 
improve (he quality of life The German 
tintiW are k>oking toward v(*me addi- 
tiorul sharmg of work through reduced 
workhoursandtotalworkitigume *nA 
aho look to the government for a much 
more active part in stimulating job 
growth Our Bntish coljeagoes are faced 
with * difficult political Situation and 
mu« rely more on their ov^ndevjccs for 
the time being 

No one has found the full answer 
One thing, though ts clear We must 
insol v>n early participation m planning 
processes whether ciKidutted by com 
panics, government agencies or na 
tional publK policy tnakers. We must 
be involved ft</oK tjw: damage tvdonc 
And we most be prepared 
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Appendix 






The nuiemt contained in tha repon ts 
b»ed jfi ptrt on a wudy lour led by 
Rodney Bo*er lo Sweden the Federal 
Republic of CerRuny and Che United 
Kingdom. October 6-23 I9W PmtXk*- 
panu included 

Ro^Mjr A. Bower, Prestdent In<er' 
DatKxul Federation of Pro/essiorul 
and Technicat Enjineerj 

Ocqaif CkMKM, Ajijsrartf Director 
Department fof Profewjonal Em- 
ploxeej, AFL-CIO 

Mfcfcad D. DyMd, Ar^-c 
/<)/■ Office of Empjoymcnt Pro- 
granrw. Communications Workers 
of America 

llatt> F1oy< Intemauonal Reprvstrn 
tatne international Alliance of 
Theaincal Staje Employes 

Rrnle Newel, Reiearch Director 
fnternational Assoctaiion of Ma- 
chinisuand Aerospace Workers 

Robttl Mebrs, Aiststant to the Prest- 
dent for Hif^her Education Amer^ 
can Federation of Teachers 

Rkhar^ ^rry. International Vice 
PreSidtnt. and Director of Pro/es- 
uonal and Htalth Cart Dtvmon, 
United Pood and Commercial 
Workers internationat Union 

Clarcace E. RobfawMi, Executive 
- Director Industrial Relations DIv^ 
uon. Brotherhood of Railway and ' 
'Airline ClerVx 1 

Gw« Welb, Director of Research, 
Office and Professional Emptoyeci 
Internationat Union 

Sieve Earfjf, from the American Labor 
Education Center, traveled with the 
poup under a separate f rant from 
the German Marshall Fund of the 
United States. 



We wtsh to heartiJy (hank our mahy 
European friepds wnh whom wt md 
durmj the trip not only for their wl^^ 
infncss to share information with us, 
but also for (heir kind hotpttafity There 
are far too many to list individually, but 
we would like to offer special recof 
nrtion to a few people *ho were of 
immense help to us in orxanmnj the 
manj dctaih involved with planninf a 
vtsit of this kind 

In Sweden 

Le»«*rt B^dstrOim, President TCO 

^f^• Encbrtejt, international Depart 
jfKTW. TCO 

Carl H. HerahiiHl, Secretary Gen- 
eral Swednh Union of iournat 
i«s. and PTK Board Member 

llSkaa Sire««<t«2l, Research De- 
partment. SIP 

In West Germany 

G<la(er Volknaf, President, HBV 

Dieter NoA, Head. Socipolitical Af- 
fairs Department, HBV 

Irew Schubcl, Internationai De- 
partment. HBV 

Caspar vo« Stoscfc, Head. White 
Collar Workers Department, DGB 

In the UnitedKinidom • 

DtvM Lea, Assistant General , 
Secretary, TUC 

Nefl M. Vina, N VA Consultants. Ud 

T]m Webb, National Officer 
ASTMS 

We would also like to of(er thanks to 
the Communications Workers of Amer^ 
ca for altowms Michael D Dymmel to 
spend a jood deal of time asstsiinf in 
the preparation of this report. 
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Officers and Affiliates 
of the Department for 
Professional Employees, AFL-CIO 



FftEStDENT: 

Albert Sktiker. Presidtnl 

Am«ncan Fcderatton ofTeachcrr 

GENERAL VICE PRESIDENT: 
VIcfor F««»(ejilbm, President 
Amcf ican Federation of Musicuins 

TREASURER: 
Ro^jr Bower* Pwtdenl 
Intcriuttotuil Federation dlProfcs- 
jional and Technical EflfinccR 

DIRECTOR: 
Jack Golodocr 



AFFILIATES: 



Acton E^ity AuocUtioB 

Aiaericas Fedeivtloa of Govcniaicat 
Emfioytts 

AmeflcaB FedentkM of MttdcUns 

AMericas Federatloa of Stale. Com- 
ty mm4 Mmnldfnl Eniployces 

Anerkaa Federatkm of Tcackcp 

Americaa Federation .of Tcleirlsk>n 
and Radio Artbts 

Aaericaa GaJld of Minlcal Artbts 

AuodalioB of Theatrka] Press 
A^CBtt fad Manas«n 

Brotherhood of Raflway aad Alrilac 
Clerks 

CoMiaaakstloM Workers of America 
Fcdcratlofl of frofcuioaal Athletes 



laHraacc Workers Iatenatk>aal 
Unioa 

lateraattoaal AlIlMce of Theatrical 
State Employes aad Movfat 
Picture MachbK Operators 

latemailoaal Axsociatk>a of 
Macblnbts 

Utermatk>MU Brotherhood of Electrkal 
Workers 

lateraatloaaf Chemical Workers 
U«km 

latcfiMtloMl Fcderadon oi Profcsstoaal 
aad Techakal E«cla««rs 

lateraailoaal Unloa of Electrkral 
Worken 

latenutiooal Ualo* of Opcratlnf 
EnflMers 

Natioiul AssocUttoa of Broadcast 
Eanptoyees and Techalclans 

Office and Profcs4oaal Eotjiloyees 
Inlenatkmal Uatoa < 

ReutI, Wholesale aad Departneot 
Store Union 

Screen Actors GaOd 

Seafarers latematloiul Union 

SefYkc Employees lalenatlonal 
Ualoa 

United Assoclatloa <4 Jottmeyaten 
aad Appreattces of the Pfanbinf 
aad Pipe Flttfaii; Indastry 

United FoodaadCoMcrckl Workers 
latematkmal Uahm 
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Mr. Miller. Thank you, 

On page 3 of your statement and earlier, you seemed to draw the 
conclusion that the basis for automation with respect to productiv- 
ity is a trade-oTT with jobs, and you state that the result may well 
be a growing GNP coupled with high unemployment. 

I wondered if you would expand on that because that is the sce- 
nario suggested many times bv people involved in this area, that in 
fact you will have all of the benefits of increased productivity, in- 
creased markets and so forth, but you nevertheless will have a sub- 
stantial xmemployed population, and I suspect that the Govern- 
ment will have to figure out how to deal with it 

Mr. Chamot. At least the Government, in addition to other par- 
ties. 

I do not pretetid to know or predict the future, but this is a po- 
tential future we might have to live with, it seems, from the kind 
of technologies that are developing today. In the past, growing 
. technologies which led to short-term displacements frequently did 
lead to a growing economy which ultimately generated more jobs, 
^ .and provided a lot of additional job opportunities. 

This may not happen in certain industries at least or across the 
board, if current trends are allowed to proceed with no checks at 
all. The reason for that is that the kind of technologies that we are 
talking about today are designed to eliminate people in many 
cases. They are not necessarily designed to eliminate them for any 
nefarious reason but it is simply an artifact of the highly automat- 
ed systems that are being developed. 

For example, if you develop an automated warehouse, you need 
fewer people to run it. Now, I don't think that the only advantages 
to the employer of an automated warehouse are that you would 
run with fewer people. You also have better inventory control, 
more efficient distribution of the goods in the warehouse, and so 
forth. There are lots of things that you could do automatically that 
you could not do before, much more up-to-date information, so that 
there are* a lot of incentives for somebody who needs a warehouse 
to develop an. automated warehouse. 

The effect of that technology is to provide fewer jobs in the ware- 
house. The same thing is true of computer-automated, computer-as- 
sisted design for engineers, going to a completely different area, 
white collar professional employees. 

An engineer's job is made more productive and more flexible by 
the use of computer-assisted systems, where they take over a lot of 
the drudgery that would have to otherwise be done in a slower 
fashion. ^ 

In the automobile industry several years ago it took something 
like 3 man-mpnths to desi)^ a new steering column for an auto- 
mobile and that same design job could now be done in 15 minutes 
using the computer-aided design systems. 

Clearly, that is going to affect the need for engineers in the 
future. 

^ You don't need as many engineers as you did before to do a lot of 
the routine work. Again, the benefits of the computer-aided design 
system go far beyond any thought of reducing numbers of people, 
and the development of these systems probably has not involved 
any thought toward reducing job opportijniti6s in that Jield but 





64 



61 



have instead been developed as part of the modern technology that 
is used today, but the effect, nevertheless, would be to reduce job 
opportunities. , » 

Mr. Miller. You seem to suggest that as automation spreads to 
different industries and different segments of the worker force 
within those various industries, the options of the displaced work- 
ers are going to be more and more limited. Is what you are saying? 

Mr. Chamot. Yes. 

Mr. Miller. You can move from the banking to the insurance in- 
dustry^ but once they are both automated that option is .somewhat 
limited, and then you can move to another service industry, but 
then your choice is also limited. 

Mr. Chamot. The fact that it is going on across the board, that is 
one of the differences today. Every industry is being affected, every 
type of employee, white and blue collar, professional, service, cleri- 
cal and you are right that unless things change we may well be 
faced with just that situation. 

Mr. Miller. And yet I would suspect that in my role as a person 
who participates in the making of policy, I would find the long- 
term implications of that rather troubling and difficult, because it 
is one thing to be unemployed with some prospect of either the 
economy will rebound or your job will rebound. It is another to 
simply not have a place in that economy for whatever reasons, 
either because of your initial training or the inability to obtain 
subsequent retraining. That is a far different social condition, or 
simply to continue some of the theories out about the future work- 
place, simply you are just not needed. 

It is not a question of what skill you desire to possess, but it is 
simply the numbers, the availability of work against you. 

Mr. Chamot. That is very true, but it is more than just a ques- 
tion of job versus no job. There are other mechanisms that we have 
to talk about. 

When I was a little boy, my father used to work 6 days a week. I 
work five. That has happened across the board. 

We have experienced in the course of our history as a nation a 
continuing reduction in work time from numbers of days worked 
per week to the number of hours worked in a day, increasing vaca- 
tions, increasing numbers of holidays and so forth. That trend has 
brought us to the point where', with a vary large population using 
very advanced technologies, most people today work much, imich 
shorter times than their fathers or grandfathers did. 

We still have to talk and think about those sorts of things. 
Maybe we do have to work toward a 4*day week. Maybe we have to 
move toward more vacation time.. 

In Sweden, they legislate 5 or 6 weeks vacation for everyone in 
the work force. I am not suggesting that that is necessarily some- 
thing we must do here or even that we should do it at the. present 
time, but clearly there is a lot of room to move in those kinds of 
areas. 

I think that unless the economy expands enormously rapidly, so 
that far more jobs are being created than is Currently the case, we 
will have to look somewhat toward sharing the work. We have 
something on the order of 10 million people unemployed now. If 
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the economy starts to turn around tomorrow, it would take quite a 
while to get just those 10 million people put back to useful work. 

Our population is also expanding and we are developing some of 
these labor-saving technologies. The job would npt end with just 
putting those people back to work. 

Mr. Miller. Mr. Ratchford?. " 

Mr. JRatchford. In listening to your statement, and rereading it, 
I notice you concluded with a comment as follows: "Ifc certainly 
means that there will be^a great need for training and retraining 
programs (page 5) for protection of salaries and benefits as people 
are shifted into new positions, for r^al improvements in the quality 
of working life rather than having machines dominate the work 
environment. Above all, it will require a joint action on the pjart of 
all affected parties, govemmrat, business, labor and the communi- 
ty.^' ^ 

I would like to make the observation that in my 4 years in Con- 
gress, and in my 4 years^as a member of this committee, that is one 
of the rare times where I, have seen this issue of joint action on ,th6 
part of those affected discussed. ! ^ 

If yoii could outline a short- and long-term agenda for this com- 
mittee and for Congress, to begin focusing the spotlight on this 
issue, what would you suggest? 

Mr. Chamot. I am afraid I could not hope to be.so presumptuous 
as to lay out your entire agenda for you. » , 
. Mr. Miller. Others have. 

Mr. Ratchford. We do it for you all the time. * 

Mr. Chamot. We are used to that. 

I would rather not talk too much about specifics because what 
you are embarking upon tod^y with these hearings, and I presume 
that this is merely a first step, and that there will be many other 
activities,, what we reaUy need fii^t is a delineation of all^f the 
concerns of the various jjarties that are involved and the options 
that are available. 

I might have some personal predeliction and there may well be 
others, within the labor movement who would not place their prior- 
ities in the same order that I would'. 

Rather , than talk about Specific things you might do, I might 
mention some of the general areas to be looked at and one is cer- 
tainly the area of training and retraining ^ 

If we forget for a moment the question of whether or not there 
will be jobs, there is no question that there is going to be an enor- 
mous retraining and training requirement in the future in this 
country.^ ^ . 

It already .exists. There are some fields in which employers claim 
that they iust simply cannot find enough skilled people. Where are 
the skilled people goilig to cothe from? 

Some unions have attempted to fill the gap by modernizing their 
apprenticeship and training programs. The Machinists' Union^I 
understand you have a* representative from that union who will 
speak later today— have. been active in this area; the Communica- 
tions Workers Union have been active in this area, but there is cer- 
tainly a limit. Companies offer a lot of ad hoc job training when 
they cannot find people with the skills they require, but there is no 
national thrust today to training and retraining, no single entity 
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that is , trying to ch^ck data as t(j what the job needs are today, 
what they will be in a few years, and ^hat the skill requirements 
are going to be for t^hos^ jdbs. • t 

Clearly something' like that is needed and relatively soo^. That 
would be only a first ^tep. Having the data does not train anybody; 
it points you' in- the right direction. ^ 

I think that within the context of the United States, it prooably 
would require a much expanded government effort. In some other 
"countries, for example in Germany, it is sort of the tradition for , 
major companies to provide training programs for new entrants 

J: — . into-the-vvorkforcer even to the point wher^ the assumption is made 

th^t many of these people will not work for that company, but it is^ 
a part of the company's social responsibility. We have nothing like' 
that in this country, but we need some direction and focus in theSe 
areas and we need some money to fund this kind of an effort. 

A lot of employers are reluctant to provide training in certain 
areas where there is a high demand for fear that the people who 
obtain that training are going to walk out the following week and 
get a job somewhere else and all of the money will be lost. That is 
^ a legitimate concern. It tends to hamper the development of on-the- 
I job training programs. 

Mr. Ratchford. One final question. ' 
\I know we 'have two more panels. We will have on the second 
paAel a representative from a firm that has done exceedingly well 
in my part of the country, Unimation, Inc. They have been a major 
employer in Comjecticut, and they are a leader in the world for ro- 
botics. That is tne good news-? 

The impact of robotics on the labor force in an area such as De- 
troit certainly has meant eliminating a variety of those routine or* 
hazardous jobs, in the name of efficiency and safety. However, 
what is the negative impart on the emolorce who filed those types 
of jobs? What can be done to offset thisr 
Mr. Chamot. The argument put forth by the proponents of robot 
^ technology in the early days^was that these new types of equip- 

^ ment could be used to eliminate hazardous jobs, boring and routine 

^ jobs, and we would not disagree with that. We clearly are not in 

. favor of people working in hazardous jobs. The problem is that Ihe 

\ technology does not stop there. Anything that is routine can ulti- 
j mately be automated. 

I Once the robot is in place, it stays there, so there is clearly a 

strong negative impact. I would guess my colleagues from the auto- 
• j mobile industry would have lots of numbers to give you but there 
I is a very high rate of unemployment in the automotive industry 
today and their feeling is that as the U.S. auto companies improve 
their situation and start to grow again, many pf tKe jobs that were 
there before will not be there, that they will be permanently elimi- 
/ nated and taken over by robots. 

^ I am not saying that that is necessarily a totally negative situa- 

^ tion that we must fight. The labor movement in this country has 

not been uniformly negative oh its approach to technological 
change which is necessary and has been going on for quite some 
time, The problem is how it is applied. ^ 

The workers who have been displaced by robots have diminishing 
options. There may not be very many jobs for them in the industry 
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from which they are displaced and their training may not be ade- 
quate for ^her jobs, and in today's economy, there are no jobs 
available. 

The optimist in that issue would say ultimately the economy is 
going to expand because of the introduction of this technology, and 
a lot of new jobs will, be created. . 

The big problem there is, one, will it actually occur,, but. two, 
when? ^ ^ 

Certainly a human being who has been displaced from a job and 
is running out of support because the social, support net has very 
big hol^ in it is going to be concerned if new jobs^ are going to de- 
velop 10 years down the road. 

Mr. Ratchford. I thank you for your thoughtful comments. 

Thank you. , 

Mr. Miller. Thank you very much. 

The next panel that the subcommittee will hear from is on the 
Office of the Future and the witnesses are Ms. Amy Wohl, St^n 
Schrager, and JudithXJregory, if they would come forward. 
. Welcome, and your prepared statements again will be placed in 
the record in their entirety, and the extent to which you can sum- 
marize .it would be appreciated. We will go in the order in which 
you are listed. 

IVIs. Wohl. 

STATEMENT OF AMY WOHL, PRESIDENT, ADVANCED OFFICE 

CONCEPTS 

Ms. Wohl. I am planning on making some informal remarks 
rather than a prepared statement. 

I thought it might be useful to talk for jiist a moment about 
what the Office of the Future is. There is a lot of nonsense along 
the lines of science fiction movies about -what the Office of the 
Future is going to be like./We do not have computers yet that you 
can talk to that will answer back, and we probably won't have 
them for another 25 to 50 years, given the current technology. 

We don't have computers controlling what people do in offices. 
Computers do what they are told by people ar^d not the other way 
around. What we do have is an enormous influx of computer tech- 
nology that almost all at once Was become useful to relatively un- 
trained people who have very little knowledge of computer technol- 
ogy but who can actually use relatively sophisticated equipment. It 
is going to affect our entire society. 

There are perhaps 56^ million people today who are working in 
office jobs, and every single one of them wiH ultimately be affected 
by the change in the office workplace. 

It is not going to happen slowly. There was a period of time, par- 
ticularly in the late 1990's, during whigh it was predicted that 
office automation would proceed very slowly and that it would be a 
very orderly evolution, reople would be largely unaffected by it 
except that their jobs^ould gradually change. I do not think that 
is true any more. ^ 

In the timeframe of 19^7 to 1992, about one-half of the total 
office population will have been affected by the use of computer 
technology in offices. That is, their jobs will have changed signifi- 



cantly and they will be interacting with some kind of a computer- 
based system much of the time. - ' 

. I think that during that timeframe, that is, by the end' of the 
next 10 years, nearly every large company in the United States 
will have been affected by the change in the way the office woi*ks. 

Now, that means that there have to be effects on employment. 

It is silly to think that ^11 of these companies are going to go 
around installing office automation if in fact there is no cost-bene- 
fit to be gained from it. . ^ 

The cost-benefit is sometimes stated in terms of the elimination 
of people^ but it is more accurate to think of it in terms of adding 
fewer people over time. I have been doing consulting in the office 
for a period of, about 8 years now. I have yet to see the first person 
whose job Was actually eliminated, and who v^as fired or laid off as 
a result: " • ^ 

I have seen thousands of future job opportunities eliminated, 
however. * - ' 

I think that it is useful to look at the effects on employment in a 
series of timeframes.. 

In the short term, there is really no effect on employment at all; 
that is, we are simply training people to use more sophisticated 
equipment, and we are not eliminating anyone or ready to hire 
fewer workers. In some medium-term sense, 2 to '5 years after a 
company .begins to automate, we run into a whole set of problems, 
as major portions of the work force are aff^ctgd by the process. 
During that medium term range, we start to see some employment 
displacement. 

It is very funny for people in thd information-processing' industry 
to even Chink about employnient displacement because we chron- 
- ically work with the fact that we have too few people available 
rather than too jpany. There are probably 50 percent more jobs in 
the computer industry than employees and most of jus go around, 
constantly chasing scarce labor: : 

It is estimated that by 1985 there will be a shortage of 85,000 sec- 
retarial employees for secretarial jobs, so that in many cases* we 
are not displacing real people from real jobs. are substituting 
capital for labor which iS in faet not available^ 

In the long term, clearly, as our previous witnesses indicated, we 
are going^to have major social problems with the fact that there 
will in fact be fewer jobs after automation is completed or well un- 
derway than we would have without automation. This is going to 
call for changes in the infrastructure of the whole society, but that 
is not' an office automation problem. That is a problem of automa- 
tion on a more broad basis. 

• Certainly the office' affects it, but it is not alone in creating or 
causing that problem. ' . . . 

In the meantime, we have soniething happening right in front of 
us that is going to have a profoumf~e;^ct on the rate at which 
oiffice* automation ocQurs, and that is theexplosion in the personal 
computer industry, • 

Two weeks ago in Houston, Tex., an annual conference was held; 
97,000 people attended that conference to look at computer sys- 
tems. There ^were 64 personal computers on display on that'cxhibit 
floor. I would estimate that 50 of them did not exist 6 months ago. 
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* -^Ve are looking at an* absolute explosion in this industry. It will 
ultinfiately affect how people do things in the home as well, al- 

'. though thatis rather far off. ' ^ * 

Mr Miller. You are not suggesting 64 basically different 
modelg? Thejre is some redui>dancy. 

' Ms. WoHL. Certainly they are very similar from a hardware and 
function point of view. There were 64*different companies and 
products in that ^categ ory. They will Vastly change the way we edu- 
cate Children fr^iTeVery level from kindergarten through college. 

THey will cause automatign to occur irx a very different way than 
was predicted. ■ * ^ 

When we looked at office automation as something that needed 
to be^x^^ully^controlled, or something that required very expen- 
sive ^^^H^ designed work stations, it was clear that the progress • 
wou^^HHow and that llie jale of job displaCeirienl would be con- 
trplJ^V 

WnS^ou look at the cost^availability aod ease of i^e of these 
new perspnal computing produqts, it is clear that the ra!e at which . 
they will be installed and used in American byginess is going to 

* progress much more quickly than any of us had dreamed. 

We are looking at clients in 'maj6i; firms who are ordering thou- 
. sands of units of personal computers^ for delivery in the next 12 
months That cannot occur without affecting the way in Ayhich 
people .work in their offices. It is not goitig to be a bumpless kind of 
tiling. In order for these computers to Be successfully installed in 
the home, in schools, and in the workplace, it is going to require a ^ 
tremendous change in computer literacy in our society. We are al- 
ready watching that change occur. ' 

It is a requirement, not Something that we can avoid. If you 
think that it is not, in fact, going to take place, observe sohieone's 
gi*anrty going up to a bank teller machine and talking, to the com- 
puter to get $50 but. That is a perfect computer interface, because 
if\yoU use it successfully/ it gives'you money. It is harder to teach 
people to use a computer interface that has less positive results as- 
sociated with- it. . 

We have people who play with the computer games in the 
arcade. ^ 

Mr. Ratchford. I have three-of them— sons. 

Ms. WOHL. It is clear it is possible to design computer interfaces 
so, people enthusiastically adopt them. We are going to get much 
better at that in the future. The size of the requirement demands 
);hat that take place. . ^ - * ^ 

If you have 50 million people to train, the training process has to 
be niade very painless. . - 

,0n the other hand, we have not done a Vifejty good job at encour- 
aging the formal progress of computer literacy, because a lot of it 
has taken place informally through market forces. They are won- 
derful but we could use some help in this area to encourage the 
development in industry, both in the user part of the industry and 
in the vendor, provider part of the compute?: industry. That can be 
encouraged through changes \t\ the t& laws^ 

There is a bill currently bef6re the Hoiw6^king that computers 
be handled differently *in terms of" charitable donations to educa- 
tional institutions than other items are handled. That might make 
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vastl> more computers available for educational use. One could 
also encourage employers to provide computers for home or educa- 
tional use to their employees, thereby sf)eeding up the pace at 
which computer literacy would take place. The Federal Govern- 
ment can adopt other policies to encourage computer literacy. 

All of these things are going to happen in any case, but the Gov- 
ernment can choose to speed up the process rather than slowing it 
down, and that might be something that should be encouraged. 

In closing, I would like to comnient on the fact that I am always 
a,mused by people who think that it is possible to stop the clock. 
This movement pervades society and has nearly forever. It is a his- 
torical inevitability for a technology once its time has come, and it 
is clear that in the United States— and in fact in all of the devel- 
oped countries in 1982 and through the rest of the decade— the 
time has come folr the computer to be used broadly in society 
rather than narrowly in small rooms. Therefore, it is time for our 
Goverq^ment and for the leaders in our society to entourage the 
smooth spread of this new technology, through the spciety rather 
than trying to prevent it from "ocflwrring. 

Lwill be happy to entertain anj^questions you might have. 

Mr. Miller. Thank you. " 

STATE.MENT .OF STAN SOIRAGER, VICE PRESIDENT, CHASE 
MANHATTAN BANK 

Mr. SCHRAGER'. I would like to read a prepared statement and 
then answer any questions the committee may have. 

I guess the best way to characterize the present labor situation, 
in terms of the people shortage in the data processing field today. 
Is that you're lucky if you break even. And the future seems to 
hold**more of the same, ' ' " " _ 

Compared to human resources, availability of other resources 
. such as physical space, equipment, and finances can be greatly in- 
fluenced by management decision. , The availability of systems 
human 4iiesources is governed almost exclusively by supply and 
demand, and the ability" to retain these scarce resources through 
goo^l management practices. 

The demand for^ data processing personnel today in all industry 
is considered to be 50 percent understaffed. A^id staffing needs are 
expected to contiaue to rise sharpl^ in the future. Through multi- 
ple surveys taken among various corporations, staffing rfequire- 
^ ments were up 16 percent in 1981 over 1980, and projected to go dp, 
23 percent in 1982. By 1990, only & years away, the projected in- 
crease is 140 to 180 percent. 

The supply of systems talent comes frorhtJ;iree primary sources. 
The mid-career, experienced individuals ^^^CRo^ are obviously in the 
greatest demand. ^ J J 

A second source is the retraining of iri^iytouals who are current- 
ly in other careers or related careers. 

And last, the campus, which for most other occupations tends to 
be the primary source of new talent, in this industry it is not. Only 
20 f)ercenrorihe~current opportunities are filled from the campus. 

The computer science curriculums today' tend to be.scientifically 
oriented as opposed to training graduates in business applications. 
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The school^ are aUo facing the same problems as industry in find- 
ing talent, and ver> often cannot com|>ete with industry in keeping 
this talent, norjcari they compete with industry in technological ad- 
vances. Because of this, no real increase of supply from this source 
is projected in the near future. 

In order to try and make the campus graduates more acceptable 
to management, extensive internal training programs are offered 
by many corporations. Usually these training programs are also 
used, as I have already mentioned, to retrain current ejnployees 
who are in other occupations less attractive than data processing. 
» At Chase Manhattan Bank, we run an 18-month enjry level pro- 
gram which includes both formeil classroom instruction and on-the- 
job learning experiences. The participants are trained on one of 
four different pieces of equipment, IBM, Wang, Datapoint, or DEC, 
depending on their assignment. We have been averaging 60 gradu- 
ates a year. But again I must emphasize that though our efforts in 
this area are increasing, the demand/supply ratio of seasoned 
talent is* of great concern. - / ■ 

And the seasoned talent, b^ 'des not being available, is becoming 
increai>in^l> expensive. Salaries have increased' for experienced in- 
dividuals by 12 percent, on average, from 1980 to ^981. They are 
J expected to increase another 14 to 16 percent in 1981. By 1990, the 
$100,000 .nonmanagerial technician will not be considered extraor- 
dinary. ' 

What is the cause of all this demand? To use Chase Manhattan 
,Bank as^an example, it is difficult to identify a business activity 
within the bank that isjiot currently,' or in the near future will not 
be impacted by data processing. As a lending institution^ as a fi- 
nancial information transfer agent, we need technology. Manage- 
ment relies on technology for management information , and to re- 
spond to customer needs. Our customers want information and 
service which is quick, of high quality, easy to access, and custom- 
ized to their requirements. 

So far r have addressed how the increasing r^ljance on technol- 
og^ has impacted^*?)** human resources from a techmcal viewpoint, v 
But technology Jias^ matured to the point of being much closer to 
the end user, meeting the specialized requirements of business, and 
directly impacting the work environment of the non-EDP profes- 
sional. " ' 

» The introduction of micro computers has closed the gap between 
machines and office workers. With the development of a tiny chip 
of silicone called a microprocessor, *the pric§ of technology dipped 
sharply, an(^ computers, with as many applications as the human 
imagination. could conceive, came o^it of the back rooms, into the 
office, and onto our desks. 

Today there is an endless range of possibilities available for gath- 
ering, storing, and retrieving information. And Chase is po'sitioning 
itself for tremendous growth in these areas. 

From the corporation's viewpoint, overall office automation strat- 
. egies *muht be developed and implemented in order to avoid confu- 
sion, duplication, arW the possibility that various systems will be 
put m place that are m^tj^mpatible, potentially causing the office 
.staff to use incompatible systems to, gett their x)Verall job accom-, 
plished. From the individuals viewpoint, this technology creates in 





69 

< 

the workplace a revolution in modem office management, and the 
future holds increased opportunities for those in the white collar 
work force. 

Currently, three out of five employed Americans are engaged in 
\ome kind of information handling or service job, and the ranks 
are rapidly increasing. By the end of the present decade, office 
workers in the industrial world will outnumber farijers and labor- 
ers combined. 

These new legions represent a major transformation from an in- 
dustrial to an information oriented society. But though our econo- 
my is becoming more dependent on the information services sector, 
investment in American office workers has. been lagging. 

Business managers today feel compelled to seek out new methods 
to meet future needs. For the most part, hawever, offices are sti]l 
organized in much the same way they were 100 years ago, when 
telephones' and typewriters were first introduced. Although many 
businesses purchase the latest in automated office equipment, too 
often management methods remain rooted in preautomation tech- 
niques due to their lack of training in the potential uses of the 
technology at hand. 

Management has weathered its share of thorny learning prob- 
lems. In the early stages of the technological revolution, giant com- 
puters made little impact on the typical office — or office worker. 
These huge black boxes were generally located in temperature and 
dust controlled back rooms, delicately tended by technical special- 
ists who operated and serviced them. 

>Iow that technology is in the open, and office automation is of- 
fering significant opportunities for change, training programs must 
be put into place to prepare this office .population. and help the 
transition work smoothly. 

Today, technical training programs at Chase exists* not only for 
the technical staff, but also for the nontechnical managers, clerks, 
and secretaries. 

Other implications created by the proliferation of these small 
systems are data security, job design, the physical environment, 
and other related human factors caused by the changing work- 
place. Supervisory training is Required to make our managers 
aware of the importance of these implications, and to prepare them 
to deal with issues that might arise. ' L 

We in industry have come a long way in our use of technology. 
During the l960's and early 1970's, automation was viewed as a 
way to reduce gtaff. And during those. years large production shops 
did have many people displaced by technology.* Much of that type 
of work in the service industry has been accomplished and few op- 
portunities 'to do more of the same in the future exist. 

In the^mid-1970's. technology was^ viewed as a way of transfer- 
ring information quickly and accurately, both internally to its em- 
ployees and externally to its customers. Automation also began to 
be» used as a means of providing different types of customer serv- 
ices, for example, in banking, the automatic teller machine, home 
banking, or automated cash management. Today,' while we^ontin- 
ue to look for creative uses of technology from our teclmical staff 
to support the basic requirements, the business manager who is 
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being thought closer to technology can have a greater influence on 
its uses right in his or her own office. 

The next step is the attempt to connect all our uses of technology 
so that our technological business requirements are met through a 
single integrated systems architecture. 

Thank you. 

Mr. Miller. Thank you. 

^ATEMENT OF JUDITH GREGORY, RESEARCH DIRECTOR, 
WORKING WOMEN EDUCATION FUND 

Ms. Gregory. I am very happy to be here today to present testi- 
mony on behalf of the wo^-king women education fund and 9 to 5, 
the National Association of Working Women, which is an organiza- 
• tkm representing some 10,000 women office workers, across the 
country dedicated to improving working conditions and geiining rec- 
ognition ^and respect for women office workers in the work force 
today. ^ 

In April 1980, 9 to 5, then known as Working Women National 
Association gf Workers, released a report called Race Against 
Time, Automation of the Office, the first report in this country to 
discuss the problems of office computerization from the clerical 
workers' viewpoint. ' • 

We state our contention thay innovations in office technology 
have a vast potential to upgrade office jobs, upgrade skills and up- 
grade pay; and to provide more avenues for job sat jsf action for cler- 
icals. ' V \ ' * 

But we also present a sharp critique of the rampant problems we 
found facing women office workers, deskilling, devaluating amd de- 
grading of jobs, a decline in promotional opportunities rather tham 
an increase, potential for largenscale job loss in the not so distant 
future and increased health risks. 

It helps to recognize the context that these problems come in,^to 
know just a few things about the clerical work force today. 

Nearly one in five of all U.S. workers work in clerical jobs today, 
th^ largest single occupational category. 

The jobs are 80 percent women, comprised of women and among 
the lowest paid in society despite their central economic role. 

The average pay for wompn clericals working a full year hovers 
at around $11,000 a year, and age, race, and sex discrimination is 
widespread and an undervaluation of work is as well. 

It is estimated in comparable work studies, fofHexample, secretar- 
ies are undervalued by an average of 40 percent. 

'It is also the faster growing.large occupational group in the worl^ 
force, and the BLS predicts clerical jobs will account for nearly one . 
in four of new jobs created in this decade, so it is in this context 
,that the problems and potentials of office automation technology 
come in. 

I am^here to describe our concerns— our concerns about comput- 
er technology from' the viewpoint of those at the bottom of the 
office hierarchy. As one data entry clerk told us, I have been doing 
this job for 10 years, and I have been tired for 10 years. It is the 
monotony that does it. I would like to know what it feels like not to 
be tired. 
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Another expresses the feelings of many. ''I feel like saying to my 
boss, what do you think I am, an extension of the machine?' 

I think that you cannot solve problems unless you face them 
squarely, and, today, I want to focus on five dangers posed by com- 
puter technology ,> not deliberately, but problems that are occurring 
in .the practices as they continue now without conscious interven- 
tions. V 

I wanKto discuss five dangers for office workers and for society 
as a whola 

First, tiie danger of structural unemployment in the not so dis- 
tant fu^re, second, the danger of increased sex, race and age dis- 
crimination in a polarized work force, and, third, the danger of deg- 
radation of working conditions and increased job stress and occupa- 
tional health problems related to video display terminal work, and, 
fourth, the danger of runaway office work and the dilemma of 
office homework, both related to an increased office mobility result- 
ing from the interconnection of telecommunications and micro- 
processor technologies and the danger in office and service sectors, 
of decreased productivity, decreased efficiency, and the declines in 
the quality of services for the general public. 

The issue of unemployment has received a great deal of attention 
this morning. It is a problem staring us in the face. In 6ffice jobs 
there is still very rapid growth in the jobs. We feel that that 
growth in clerical job$ will continue^ certainly for the next decade 
and probably for the next two decades, and we hope even farther, 
but we also feel that some of tl^at growth masks the labor reducing 
tendency of computer technology, so, for example, you have a 
slower rate in employment growth in what have been some of the 
mainstays of the new service economy. • 

In banking— employment in banking is still expanding. The rate 
of job growth from 1968 to 1975 was 4.5 percent annually, while the 
volume of transactions in banking was approximately 8 percent an- 
nually,during that time period. 

From 1973 to 1976, as a result of increasing uses of computer 
technologies in banking, the. rate of job growth slowed to 3.2 per- 
cent a year while the volume of transactions continued to climb 
H|eadily. 

The finance industries are growth industries, whereas other em- 
ployment sectors lack similar advantage. 

There is also an ever greater need for more jobs, not fewer. For 
women workers the figures are startling. While a record 12 million 
wojnen entered the work foxce in the 1970*s, an even greater 
riumben will seek work, -an additional 6.5* million women in this 
decade. - 1 ' , 

The effects of office automation on employment, we feel, will 
occur more slowly. i<; the United States in the office areas than the 
prjsdictions in European countries and neighboring Canada, but we 
do think a drmatic loss in tftfe jobs is possible in 10 to 15 years, and 
that we must begin examining public policy issues no.w. 

To say we have 10 or 15 years to cfimfe.to grips with the implica- 
tions of the structural unemployment ii^the ec9nomy as a whole is 
to say we do not have very much time. * ^\ 

The second issue I want to bring to you today is th'fe^daoger of 
increased sex, race and age discrimination in a polarized *woi;k 
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force, apd, by that, I mean that yes, there is expansion of better 
and more highly technical jobs at the upper levels, but there is an 
even more rapid expansion of semiskilled and more deskilled jobs 
at the base of what makes office automation technologies work, the 
very rapid consistent accurate data entry word and data processing 
which 'were at the bottom. 

There is concern expressed more and more over a skills gap be- 
'tween these two levels that become^ harder and harder to bHdge. 

I viH give you a description of this changing structure of office 
employment from a manager who told writer Barbara Garson, in 

his words: 

\ ^ 

^ We ar&^' moving from the pyreunid structure of office employment to the Mae 
^West. The empjo^ent chart of the future will still show swellings of good jobs at 
the top, and^ we 11 'never completely get nd of those big bulges of clerks on the 
bottom. What we're tfying to do right now is pull in that waistline. 

And, by that, he is referring to secretarial jobs which are the 
highest status and highest paid in the clerical field and middle and 
lower management jobs which have provided mobility for many 
workers. 

For minority workers, we feel they are especially vulnerable be- 
cause of their concentration for women minority workers in back 
office data entry pools often involving shift work and in positions 
such as keypunching, which have been identified by the BLS as a 
declining occupation. 

There are approximately a quarter million ke3^unchers today, 
whereas the clencal Workforce is 12 percent minority in general, 
keypunchers 20 percent occupied by black women, typically older 
women who have stayed in their jobs Jenger and in. that sense have 
had slightly higher wages. 

This is clearly a group that is an ideal target for job retraining 
efforts in the next 10-year period, and that identification of what 
skills to train people for is a key factor, but also protecting and 
having concern in this case for minority and older women workers. 

Older women clericals also face problems as their jobs undergo 
technological change^ and there is a notion that older workers 
don*t want to learn new things. It is a prevalent stereotype. The 
problem is the exclusion of older workers from on-the-job training 
programs as. we found in a study of 1980. 

Just some things that women told us: They don't want to waste 
training on an older person, one said. While a 49-year-old woman 
who talked to us while looking for a. new job had this to say: First 
it started out as a rumor that half of us were going to be replaced 
by new word processors and CRT machines. Well, within a month 
they had laid off me and four other girls, all of nis with some 
number of years in toward our pensions, and now they have two 
kids right out of high school running those machines. 

The plder employees could have been trained and in this case 
had expressed interest in being trained on those new machines. In* 
stead, they were laid off. , 

The third danger is that of degradation of work conditions, in- 
creased occupational health risks and increased job stress. 
, By degradation I am referring to problems such as deskilling, de- 
valuing and undervaluing of office work, office speedups and the. 
health issues. In sociologist Roslyn Feldberg*s and Evelyn Glenn's 
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sociological study of five large New England employers, they found 
that when computerization came in, the proportion of low-level 
clerical jobs remained the same, and clericals were rarely upgraded 
to fill new jobs. The automated clerical jobs were more mechanical 
and narrow and that the main avenues for clerical workers were 
either horizontal or downward, but not up. 

We often hear that it is only the boring jobs which are eliminat- 
ed by office automation. A recent study by Dr. Mary Murphree, of 
Columbia University of New York, which shows how the jobs of 
Wall Street legal secretaries, the highest respected in the field, 
were adversely affected. 

The skills were gradually split, the skills from those jobs, and 
left the secretaries in insecure positions with the sensation that 
they were merely "telephone gat^jc^epers." * 

Devaluing of office worlc, the majority of women workers are 
working harder and faster often for more people at once without 
getting paid more. Many ^f the -new skills are undervalued and 
often not recognized yet. 

Word processing, here in the Federal sector, there is a forthcom- 
ing article in the Federal Labor Relations Journal that cites, the 
downgrading of word processors in the Federal employment system 
as a classic example of how compensation did not keep pace with 
the new skills required tq adapt to technological changes. . 

There is also, in this case, the jobs were downgraded, and it is 
being challenged. There was recently an arbitration case brought 
by one of the white collar unions in Oregon that challenged the 
lower grading of word processing and gained wage increases for 
workers in those jobs. 

Some people see that word processing jobs represent a natural 
link between clerical jobs and computer programming, something 
that is not completely recognized as yet, the ability of word proces- 
sors to communicate with a machine in a way that moves^ them 
along that path of computer literacy that Amy Wohl was discuss- 
ing. 

For the health problems, an important study by the National in-^ 
stitute of Occupational Safety and Health found that higher level^ 
of job stress among VDT workers and in strictly clerical workers 
than among any other job category of workers, but that study had 
another finding which isjmportant. ' 

That is, they compared clerical VDT operators with conventional 
clerical workers doing the same work with typewriters and pen and 
pencil, and professionals using VDT*s, and in this case editors and 
journalists, and the research team found the highest stress was 
among i;he VDT clericals followed .by the conventional clericals 
with the least job stress reported by the professional VDT users, 
and they attribute this to differences in working conditions, degree 
of decisionmaking and control over the workpace and work task, 
the use of skills and satisfaction and rewards for thejob done. 

This finding underscores our view that it is not the technology 
per se that causes workers problems, but rather how it is used and 
how. workers are aHle or forced to use these new systems. 

The fourth danger that I mentioned is that of runaway offices 
and the dilemma of office homework. We are seeing a new level of 
office mobility and parallel problems. . 
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We are beginning to see more movement of office jobs, particu- 
larly in the clerical and from region to region and competition be- 
tween the States which can trigger a competitive chain reaction 
similar to that which developed, or that helped speed up the move- 
ment of manufacturing across State lines. 

The offshore office is a new phenomenon that has been described 
in the press recently. One entrepreneur in New York, the change 
there is that this can be done via satellite connections. Previously, 
the work was done offshore, but with satellite technology it makes 
this a more viable and potentially more widespread problem, and 
we think a danger This entrepreneur pays his data entry workers 
in Barbados an average of $1.50 per hour, a^d told Business Week, 
**We can do the work in Barbados for less than it costs us to rent 
floor space in New York The economics are so compelling, a com- 
pany could take a whole building in Hartford, Conn., and transfer 
a whole building to India or Pakistan." 

**Office homework" poses a dilemma for policies tp protect work- 
ers fron) unfair labor practices while allowing flexibility for work- 
ers who might -not otherwise be able to work. We believe there are 
positive and negative aspects involved in this problematic trend. 

Still in a very^ experimental stage, it is unclear how big a trend 
"telecommuting" might become for clerical workers. It is certainly 
a possibility which should be monitored and analyzed carefully, 
and an area where effective public policy needs to be developed. 
Experts quoted in Business Week recently predict that as many as 
15 million workers could be earning their primary income from so- 
called homework by-the mid-1990's. 

The implications of electronic homework will be very different 
for workers in different positions of power and prestige. The histo- ' 
ry of subcontracted homework for lower level workers is one of em- 
ployers takwig advantages of isolated workers through decreasing 
piece-rates, reduced benefits, and evasion of labor laws. 

Office homWork is often touted as an easy solution for the criti- 
cal shortage of childcare for working parents with small children. I 
hear this everywhere I go. 

There was a study by Margaret Olson. Olson found increased 
stress aniong office homeworkers with families, especially women. 
In fact, it is not a solution to childcare at all; women who can 
afford to, will^iave a babysitter, in ^the home while she is working, 
or will take the child to daycare if available. The notion that moth- 
ers can just sit at a terminal and take care of children at the same 
time just dpes not match what women do or want to do for their 
children. 

Yet, given the choice of no work or worki^ig at home, virtually 
all the women with small children in Olson's study said they would 
choose to keep working. In our opinion, this is an area where regu- 
lation is going to be needed, and it should be very thoughtfully con- 
siderecf. 

The fifth danger that I cite is that in the office and service sec- 
tors, there. is a danger of decreased productivity. and efficiency due' 
to excessive managerial control techniques, not necessary compo- 
nents of the technology, but becoming more widespread. 

Studies on stress, automation, and health show that error rates 
increase anywhere from 40 percent to 400 percent when the control 
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over the pace of work is taken away from workers and given over 
to a machiji^-eontrolled system. Constant' computerized monitoring 
of individual work, performance, the use of prompter devices, and 
automatic call distributors are creating the electronic equivalent of 
the moving assembly line, which some researchers believe will 
have worse effects on error rates and workers' well-being than the 
notoriously alienating industrial assembly line. 

Some excessive forms of control systems are counter-productive 
as well as harmful to one*s health. An office worker told Harvard 
Business School Prof. Shoshanah Zuboff: 

When a person makes a mistake with a computer, to try and get that mistake 
corrected is so much redtape So >ou tend to let it go Maybe when they see how bad 
the information is, they'll give us back our jobs 

.On that, I want to summarize that we must face the danger that 
the future could be worse than the present, and that it will only be 
better if we make it so through conscious efforts. We firmly believe 
that each of these dangers can be turned on its head and trans* 
formed into an opportunity to address the problems of today's wOrk 
force and truly improve the wprk force of tomorrow. 

The flexibility and versatility of computer technology makes it 
uniquely possible to create better and more integrated jobs, better 
working conditions, better uses of human resources, unprecedented 
chances to address and reduce discrimination by designing traitting 
programs for computer literacy using occupational bridging tech-^ 
niques to avoid that impassable skills gap and the ability to pro- 
vide improved and more widely available services and, through 
that, hope, increased employment wherever possible by imple- 
menting new technologies with social criteria in mind, and we be- 
lieve that there is a critical role for ^public policy in this regard. 

I have submitted to the committee a number of recommendations 
for your consideration, which we see as first steps. Some of theni^ 
simple steps, and some of them more complicated; but I think it is' 
important to reiterate the magnitude and urg^cy of the problems 
that we face tomorrow and the ones we will face tomorrow, I think, 
we will all agree — and it has been raised in this panel that these 
changes are occurring very rapidly-^that in the next 10 years, 5 to 
10 years, we will see patterns of office automation locked into 
place. The major companies, the trend-setters lYt^est in a major 
way and set those trends, and unless we take action today, the neg- 
ative trends and problems can be frozen into place. 

As a society, we believe we are in a critical time in the 1980's to 
influence office automation while the technology is still in flux. We 
believe that we are in a race against time to avoid these dangers 
and that the clock is ticking. 

Thank you. 

(Prepared statement of Judith Gregory follows:] 

Prepared Statement of Judith Gregory, Research Director, Working Women 
Education Fund, 9 to 5, National Association op Wori^ing Women 

The coming of the "Office of the Future" and the growing use of microcomputers 
has become one of the most frequently discussed and debated topiCs in con tempo- 
rarj- society. The use of corrjputer technology in offices has grown explosively in 
recent years. In 1979, researchers at Stanford University estimated that 1.5 million 
of the nation's 3.o million offices were large enough for some form of office automa- 
tion (Uhlig, R et al, Office of the Future, 1979). Industry experts estimate that 
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seven uften million US workers now use video display terminals (VDTs or CRTs), 
the key units of office automation, in their jobs. These devices barely existed a 
decade ago As microcomputers continue to decrease in cost and increase in power, a 
greater number of small- and medium-Sized businesses will be able to afford auto- 
mated office systems. 

The groyving market for automated equipment is reflecte<fby spectacular rates of 
growth in the computer industry The market for word processing, for example, is 
expected to glrow at a rate of 500 percent during the five-year period from 1978 
(when it was worth $780 million) ta 1^84 {when it is^expected to vield $4,2 billion in 
revenues), according to Fortune magazine (December 3, 1979>. The overall office 
automation market'- including data processmg, electronic mail„high-speed copiers 
and other more exotic equipment— netted" $4 billion in revenues in 1980, it is expect- 
ed to increase at an annual rate of 40-45 percent through 1985. Office automation, 
as Time (November 23, 1981) put it, now ''dwarfs almost every other sector of U.S. 
business " ^ J 

^ I THE DRAMATIC IMPACT ON JOBS 

The widespret^d introduction of office automation is creating profound changes in 
the nature of office work "We are on the brink of a second industrial revolution 
which will eliminate drudgery and boredom once and for all," business periodicals 
proclaim The technological revolution "is creating more stimulating careers for 
office workers," a writer rejoiced in a special feature of U.S. News and World 
Report (September 18, 1978). 

Examined more closely, however, American management's idea of the "office of 
the future" means little more than a recreation of the factory of the past. Today's 
office workers find themselves threatened with many of the same processes of "job 
degradation" which undermined the skills and dignity of an earlier generation of 
industrial wo^rkers Without conscious and concerted interventions by concerned 
pblicy makers and employers, liabor unions and office workers themselves, we risk 
society wide danger^, ancf we will lose important opportunities to use new technol- 
ogy to address age-old problems which plague women's work today, problems of low 
pay, job segregation, dead-end jobs and discriminatory erpployment practices. 

Office automation can and should be used to enhance jobs, provide chances for 
^advancement f«r women clericals, increase productivity, provide a healthier work 
environment, and improve our standard of living But, as automation is being imple- 
mented today, the opposite is occurring for the majority of women in the office. 

THE CLERICAL WORK FpRCE TODAY 

Won^en offiq^ workers are on the front line of the nqw wave of automation. Cleri- 
cal employment is the largest single category of the workforce in the U.S., account- 
ing for nearly one in five of all employed workers. The Department of Labor pre- 
dicts that clerical work will be the fastest-growing m^jor occupational group in the 
J980s, And it is also an increasingly female work force— in 1950, women comprised 
62 percent of all clerical workers and by 1980, fully 80 percent. Of the 45.5 million 
women working in the US today, 35 percent are employed in clerical jobs. The oc- 
cupations especially targeted for computerization —file clerks, bookkeepers, secretar- 
ies, typists, bank tellers and various finance and insurance industry ioM— are all at 
least 90 percent won^n Despite their crucial role in the economy, the average pay 
for clericals hovers around $11,000 a year. 

We believe that you cannot solve problems unless you face them squarely. We see 
the issues raised by office automation differently from the glowing images many op- 
timistic business proponents paint, because our organization, 9 to 5, National Associ- 
ation of Working Women, represents clerical women, I am here to describe our con- 
cerns obout computer technology from the viewpoint of those at the bottom of the 
office hierarchy ^ 

'Tve been doing this job for, 10 years and I've been tired for 10 years. It's the 
monotony that does it I'd like to know what it feels like not to be tired," says a 31- 
year-old data entry clerk for a Midwest utility company. ' 

"I feel tike saying to my boss, 'What do you think I am — an exte/ision of this ma- 
chine*^' " a Boston office worker cries out in frustration. 

"Now they have a new 8€t-up called the open office' where I work," a woman who 
works at a terminal all day for a New '?ork newspaper explains. "There are panels 
six fee^ high around all the operators We're divided into work groups of four to six 
with a supervisor for each work group In many cases, we don't' see another person- 
all day except for a lO-minute coffee break and lunchtime. All we see is the walls 
around us and sometimes the supervisor. The isolation is terrible." 



77 

These experiences are the daily reality for nearly 20 percent of the nation's labor- 
force. A secretary at a Clevejand ^ccoynting firm iij a prestigious downtown office 
told 9 to 5. "Ive been here almost a year and I've got seniority amotig the secretar- 
ies. Emily and two of her co-workers experience almost daily headaches, nervous 
stomachs and shaky hands. The/re upset that another one of the seCTetaries, who 
has high blood pressure, was^re^ntly sent to the hospital for tests They^ feel their 
employers just- don't care. "The place looks gorgeous, and that's where the manage- 
ment's priorities he. They're not really as interested in efficiency as they are in 
using people up and pushing, them out the back door." 

In April, 1980, 9 to 5 (thea "Working Women, National Association of Oftice 
Workers") released "Race Agjonst Time. Automation of the Office," the first report 
in this counily to discuss the problems of. office computerization from the .clerical 
worker s viewpoint. In the report, we state our contention that innovations in new 
office technology have a vast potential to upgrade office jobs, skills and pay, and to 
provide more avenues for job satisfaction for clericals. We present a sharp critique 
of the rampant problems we found deskilling, devaluing, and degrading of women 
office workers' jobs, a decline in promotional opportunities, potential for large-scale 
job loss, and increased health risks. (I will provide the committee members with 
copies of the report.). » . r 

Today, I will focus on five major societal problems posed by the introduction of 
computer and telecommunications technologies. 

THE COMPUTER AGE CONFRONTS SOCIETY WFTH FIVE GREAT DANGERS 

The "Computer Age" confronts society with five grave dangers: 
The danger of structural unemployment in the not-so-distant future. 
The danger of increased sex, race and age discrimination in a polarized workforce 
The danger of degradation of working conditions and increased job stress and oc- 
cupational health hazards in the office. 

The danger of unaway offices and the dilemma of "office honlework as a new 
level of "office mobility" is achieved. . . 

The danger, in the office and services sectors, of decreased productivity, decreased 
efficiency, and declines in both the quality and accessbility of semces for the gener- 
al public " > 

1. THE SPECTRE OF STRUCTURAL UNEMPLOYMENT 

The dynamic pf computer technology is against. job creation in any sector where it 
IS applied— it IS a labor^educing technology. It already takes fewer people to do the 
same or greater volume of work., The International Federation of Clerical, Executive 
and Technical Employees (FIET/ predicts that for white collar employment, "there 
IS likely to be a cumulative employment impact hitting one sector at a time but 
buildmg up over a ten year period." A 1978 study for the Organization for Economic^ 
Cooperation and Development, reported^jn the New York Times, warned The evi- 
dence we have is suggesting increasingly that the employment displacement effects 
of automation anticipated in the 1950's are now beginning to arrive " 

A French study for the Ministry of Industry predicts 30 percent reductions among 
clericals employed in the finance industries by 1990 (Nora, S. and A Mine, *Com- 
puterizing Society," MIT Press, Cambridge, 1980). , tt r, T^ ^ 

In the United States, clerical work is still expanding explosively- the U.S Depart- 
ment of Labor estimates that there will be 4.6 million new jobs for clerical workers, 
nearly one in four of all new iob creation in this decade, the continued need for 
clerical workers appears to be masking" the potential job-displacing effects of auto- 
mation in office industries §uch as insurance and banking While eniployment in 
banking is still expanding, for example, the rate of job growth slowed <from 4 5 per- 
cent annually from 1960 to 1973, to, 3.2 percent a year from 1973 to 1976, while the 
volume of transactions continued to cHmb steadily. The finance industries are 
growth" industries, while other 'employment sectors lack similar advantage In 
fact, today there is higher unemployment among white collar and clerical workers 
than any time since the post-war years after World War II, yet another sign of the 
far-reaching effects of the recession. And there is an ever greater need for more 
jobs, not fewer. For women workers, the figures are startling While a record 12 mil- 
lion women entered the workforce in the 1970s, an ever greater number will seek 
work— an additional 16.5 million women— in the 19808 (Business Week, March 15, 
1982) * 

The effects of omce aatoTfratton on mploynrent jrm occur more slowly lirthe^ 
U.S than in some European countries or neighboring Canada, but a dramatic loss 
in jobs IS very gpssible in the next 10 to 15 years. We must begin developing public 
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^hese issues now Because computer technology affects both blue-collar and 
lar jobs, we are faced with the disturbing question, where will new jobs be 
created at all in our economy of the futur^? 

2 THE DANGER OP INCREASED SEX, flACE AND AGE DISCRIMINATION IN A POI^RIZED 
, ^ WORK FORCE 

There is increasing concern over the danger of "polarization" of the office employ- 
ment Structure, with an increased but still small number of highly technical jobs at 
the uppermost level and a large number of deskilled jobs at the base, with a "skills 
gap between them that becomes harder and harder to bridge iMenzies, H "Women 
and the Chip " Institute for Research on Public Policy, Montreal, 1981 See also- 
DriscoII, J W, Office Automation The Dynamics of a Technolbgical Boondoggle " 
Sloan School of Management, MIT, March 1981j The result is a new version of the 
internal dual labor n^arket" that translates into more sex segregation for women 
otnce workers Office automation relies on a base of data-entry and data-processing 
jobs which involve repetitive, standardized, fast-pace and accurate work By homog- 
enizing many different clerical functions into information-processing at display ter- 
minals, jobs become more interchangeable. The characteristics of secondary labor 
market jobs— low wage, low-t)enefit, high turnover, lyfi-unipn, insecure and semi- 
skilled jobs— are extended to the office. X // 

A manager described the cjhanging structure of pmcejWployment quite boldly to 
writer Barbara Garson ("The electronic SweatshOpT^anning the Office of the 
Future. Mother Jones", July 1981, pages 32-41). "We are moving from the pyraid 
structure of office employment to the Mae West," he said. "The employment chart 
of the future will still show those swellings (of good jobsj on the top, and we'll never 
completely get rid of those big bulges of clerks on the bottom. What we're trying to 
do right now is pull in that waistline (expensive middle management and skilled 
secretaries) 

In an asse^ment of word processing vendors' claims compared- to users* experi- 
ences and research findings, Dr Leslie Schneider of the Institute for Industrial 
Social Research, University of Trondheim, concludes "The possibility of 'new and 
more stimulating careers' with word processing will be limited to a few super secre- 
taries at the top and not to the majority of clericals . . . Most clericals will prol^ 
ably end up with the same or more routine jobs unless there is a planned effort to 
improve th6ir work," (Schneider, L, "Words, Words, Only Words How word proc- 
essm^ vendors sell their wares in Norway," IFIM, Trondheim, 1982). 

"Sex, Race and Age Discrimination Continue," and are not only perpetuated but 
are often made more intense. 

The expletive growth of computer-related occupations ushered in with the office 
automation 'revolution represent an unprecedented opportunity to address the long- 
standing problem of sex and race segregation in the office work face. The Bureau of 
Labor Statistics projects that approximately 685,000 new jobs will be created imthe 
1980s~an increa^ of 47 percent by 1990 (BLS» USDL, "Employment Trends in the 
Computer Field, ' 1981) These jobs include Computer operators, computer techni- 
cians, computer programmers, systems analysts, data base managers and other in- 
formation specialists and computer specialists Some observers estimate that the 
need for programmers is already 40 percent greater than the .current supply (See 
Jobin, J , Women's Da»1981) 

While women have made progress in entering computer fields (women comprise 

T^oA^"^ computer programmers and 22 percent of systems analysts, according 
ta BLS statistics), researchers find persistant disparity in placement and wages 
of women compared to men (Dubnoff, S, "Women in Computer Programming; Do 
They Get an Even Break'^", Center for Survey Research, Boston, 1979, for example). 
^Womeh are underr^presented in the better programming and specialists* jobs, they 
are concentrated overwhelmingly in the lower ranks of computer jobs. While 78 per- 
cent of the women in computer occupations work either as keypunchers or comput- 
er operators, only :^1 percent o\ men in computer jobs are in these positions. In fact 
computer operations has recently become "feminized," shifting from 44 percent 
women in 1975 to 60 percent women in 1980. Pay incfeases declined in these job 
categories during the same period 

The participation rftte of women predictably decreases as one climbs up the office 
computer related job ladder over Or> percent of keypunch operators are women 62 
percent of computer operators, and 75' percent of office machine operators are 
women, only 26 percent of the higher-paid computer specialists are women. 

Minority women are especially concentrated in "back-office" data entry pools, 
often involving shiftwork A recent examination of trends in job segregation by<«race 




and sex by JuLanne Malveaux point* out that the clerical jobs that black women 
dominate— postal <.lerk^, t^jlephune operators, keypunchers, duplicating machine op- 
erators—have « "behind the scenes" character to, thert> fMalveaux, S, "Recent 
trends in occupational segregation b> rate and sex ** Paper presented at the Work- 
shop on Job Segregation b> Se?;, National Academ> of Sciences, Washington, D.C , 
Ma>, 1982). Man> uf these jobs are the special targets of office automation. There 
are about a quarter million keypunohers today, for example, some' 20 percent of 
whom are black and other minority women Keypunchers are typically older and 
have lunger job tenure than the average clerical worker These work^ are particu- 
larly vulnerable— ke>-punching is an occupation expected to decline in the next 10 
>ears »aceurding t*j DepartmenKof Labor predictions), and should be tangetted for 
meaningful job retraining efforts 

Older women clerical workers also face exacerbated problems as their jobs under 
go technological change The notion that 'older workers don't want to learn newe 
things" IS a prevalent stereotype In our view, the problem is exclusion of older 
workers from on the job training programs, as we found in our study, "Vanished 
Dreams Age Discrimination and the Older Woman Worker" Working Women Edu- 
cation Fund, 1980) Some of the expenences older women office workers told us in- 
clude' , 

"They don't want to Vaste* training on an older'person/ 
I told them so many times that I wanted to be trained in data-entry when the 
program begdo," said one frustrated 59-year-old woman ^"Instead they hired two' 
>oung|fnen ofT the street m their 20's, and had the nerve to ask me to train one of 
them to be mv supervisor after he went through the data-entry course " 

A 49->ea/-or(r^0tfrnan who talked to us during a lunch-break from job hunting 
r-^said, First it started out as a rumor— that half of us were going to bf replaced by 
new word processors and CRT machine^. Well, within a month they^had laid off me 
and four other girls, all of us with some number of years in towards oUr pension 
Now the> have two kids right out of high school running those machines.' Rather 
than the two kids, " the older enlployees could have been trained to run the new 
machines. InAijead. they were laid off 

6 DANOKR i>F\)lEORA NATION OF WORKING CONDITIONS AND INCREASED OCCUPATIONAL " 
y HEALTH RISKS, ESPECIALLY INCREASED JOB STRESS 

Let me take you mta the world«of the automated office by telling you just one 
woman's story ' ^ 

Rose reeriterejd ^he workforce after 20 years away Her excellent typvig skills 
quickJy landed her a job as one of 12 CRT operators in a downtown Cleveland pub- 
lishing compan>. She found that office work had changed a great deal daring her 
years awa> from the workforce 'The chairs were good and the machines adjustable, 
too. But I have never been confined to one* place doing key entry at such a pace ' 
She explains. The computer at one end of the room keeps track ofxhe keystrokes 
^ you do. .The more key strokes, the more mon^ you might get 'At'the en<6f the day, 
the figures are posted -You look at your speed, you look at everyone else^e and you 
say. Tomorrow I'm going to do better ' They get you thinking just like tJheyNvant to, 
you're re^iUy pushing hard." \ 

Roses Situation may sound extreme, but rtot really The underlying principles are 
mure and more widespread. Constant computerized monitoring of individual work- 
ers' speed ami volume of work is used to establish a median ''quOta" or "average'* 
fur the output ' required of each employ^, the workload demanded is then continu 
ously revised upward. Typically, workers in the lower third by speed or volume are 
. pressured to meet the "average," Once they've done so/ the *-i*verage" then becomes 
the ,minimum" acceptable level and the pressure to increase speed and workload ' 
begins again. Failure to nr^t the "qUota' or "average" can result in disciplinary 
action or loss of one's job, other workers will leave "voluntarily'* if the pace is un-" 
bearable. Such'systems will make speed-ups a way of life in the office if unchal- 
lenged *^ . ^ 

Problerjjs which threaten to degrade office working cor^ditions for the majority of 
clerical workers include, problem of deskilling, devaluing of office work, and in , 
creased healfti rist-s related to poor machine design, Vorkstation design and poor job 
design ' . . i_ " 

Problems uf desktlUag.—WhAe office automation has improved jobs for some,, the 
majority of women office workers' jobs are more'closely supervised arid incr^ingly 
specialized"— meaning that each person ^rforms pver Smaller fractions of the 
larger task. When tWs happens, each job requires* -less training and offers less 
« chance foi; advancement When tiew computer systems are intr^uced, certain skills 
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may be made obeolet^ ^while new skills are belittled and unrewardfidj and vanety is 
lost from the work The problems* of **deskilling" can occur m aTvan^ty of ways. 

"Id the midwest headquarters of a multinational cprporationi^ secretarial jobs 
were broken down into component parts when work-procesding equipment was 
brought into the department As a result, one womaa doe^ electronic filing all day, 
another extracts data all day, one answers phones all day, another handles corre- 
spondence all day. and so on The company requires that each woman do a 'tour of 
duty of several months in each subtask in order to be considered for promotion. In 
other words, ^ach woman must be promoted four times to get back where she start- 
ed This IS one example of how companies use the power of new office technology to 
wipe the slate clean and start over with new rules " 

Clerical jobs are becoming more dead-end, as career paths are disrupted, and al- 
tered for the worse more often than not' Sociologists Roslyn Feldberg and Evelyn 

* Glenn found in a 1977, study of five large empolyers in New England that when 
computerization was introduced, the proportion of low-level clerical jobs remained 
the same, and that clericals were rarely upgraded to fill new skilled jobs^The study 
found that the automated clerical jobs were more mechanical and narrow, and that 

the mam avenues for clerical workers are either horizontal or downward," but not 
up 'Feldberg, R , and E Glenn, Social Problems 25, October 1977, pages 52-64. Also 
work in progress, discussions with authors). 

We often hear that '*it's only th6 boring jobs" which are eliminated by automa- 
tion. that new ofUce technology "will eliminate boredom and drudgery once and for 
all. and the new jotewill be more interesting and stimulating. These are among 
the most common ntywfe about computer technology, r 

A recent study of Wall Street legal secretaries' jobs shows how these highly 
slj?rfled and high prestige jobs were adverisely affected, leading to demoralization, job 
dissatisfaction and job insecurity among the women IMurphree, Mary, "RaUpnaiiza* 
tioh and Satisfaction in Clerical Work. A Case Study of Wali Street Legal ^retar- 
les/ Ph D Thesis, Columbia TJniversity, N,Y., 1981). Dr. Murphee found that: 
• \fhile early form of ofilQe computerization served to up^ade and assist secretarial 
worklives current innovations are striking ^t ttie heart of the traditional legal 
secretarial craft and creating a number of serious problems . . the most challeng- 
ing and responsible tasks traditionally in the legal secretarial domain are gradually 
being transferred away from the secretarial to cadres of professional and para-pro« 
^f|£SsionaI workers such as para-legal assistants, librarians, accountants, personnel 
specialists and word processing proof readers, therejby reducing the secretarial func- 
tion to one of merely 'telephone gatekeeper/ 

A l^^^O study m a Swedish insurance company found that itfO percent of the VDT 
operators felt there was no decrea^ ih the number of routine tasks, the mental 
strain, or demand for attention since the introduction of the VDTs (Johansson, G., 
and Aronsson, G , 1980, Stress reactions in computerized administrat^e w6rk, 

• Stockholm Sweden) A team* of researchers fron/the National institute m Occupa- 
tional bafety and health fNIOSBj conducted a field study on VDT workers in 1980 
They observe that ''Clerical VDT workers* jobs are akin to machine-paced assembly 
lines m manufacturing plants in the sense (hat they involve minimal control over 
t^ks or workplace, boring, repetitive tasks, work overload, close monitoring by su- 
pervisors, and fear^of being downgraded or replaced by the VDT . . . . Computeriza- 
tion processes designed to simplify work in order to increases ^'thru-put" without ' 
concern for hun)an elements turn such offices into clerical assembly lines akin to 
jndustnal, mechanized, paced^ assembly line" (B.G F. Cohen, M.J. Smith and L.W. 
jStammerjohn. Jr , "Psychosocial factors contributing to job stress of clerical VDT 
operatorfi, in "Machine-Pacing and Occupational Stress," Taylor & Francis, Ltd., 
London, 1981;, ' . *^ . ' 

Devaluing and under-valuing of office work. For. the majority of women ofUce 
^ workers, office automation ^means working harder And faster, for more people at 
fmcf\ without gC'Umg paid better Fulltime VDT operators in 1979 made only $7 
morp a' wvf^k than conventional typists, despite claims by computer vendors that 
P^^i^ctivity soars fcom to .jOO percent depending on the nature of the work. In 
-th^* hanking and insurance industries (among the most computer-intensive) wages 
for* clericals are 8 percent -to 19 percent below already low national averages by oc- 
cupatjon accordmg^to the U S. Department of Ubor. 
< Office workers also find that their new skills are undervalued and often go 
unrpwarcjed Employers underestimate the skills of experienced word processing op- 
example Some experts believe that word-processing may provide a natu- 
ral "s<ep' to computer programming if the relationships between the different skills 
are understood According to Linda Taylor, President of the Association for Women 
m Tomputing, women doing ward processing "know the conventions of program- 
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ming, how to comrnunitate with dnd jnstruct a machine, how to store and retrieve 
data That i{> onl> a step awa> frum COBOL programming— and not a major step " 

An article on pruepects fur pa> equity in feiieraJ empoyment gives an example of 
how adaptation to new technolofe is nut carefullj' considered in job evaluation sys- 
tems L>7ie Revo^hen caib the ca^e of federal word processors "a classic example 
of how compensation has not k^jlt pace with new skills required to master techno- 
l^jgical changed She wntes that When the government re-audited jobs of clericals* 
a.-Mng word processing equipment, the job classification was lowered Word proc 
esvvjrs were informed that because their jobs required more than 75 percent typing, 
and because the end product (A their work was a typed manuscript, the job series 
will top '^ut at (iS 4 This contrary the fact that the job had become more techni- 
cal cumpliLati?d. demanding and productive The impact on morale arid turnover 
has been highi> negative and costly Another option might have been to take the job 
out of the clerk-typist category, reclassify it as video-text operator/' and^build in a 
broadened career ladder /' Revo-Cojhen. L "Federal^ Service Labor Relations 
Review, ' spring, \\)>^2, forthcoming' • * 

Increased health rihks associated with work at VDTs and related especially to the 
organization work in automated officers are discussed in Working Women's report, 
Warning Health Hazards for Office Workers" (April. 1981, Cleveland* 

Reseafrch is beginning to uncover a virtual epidemic of Stress symptoms and 
stress-related disease among office workers Millions of workers are affected And 
the sympU><ms dc not disappear at the end of the work day Millions of families may 
alv> he affectixi by the problems caused by office job stress . 

A i'>7y ittudy by ^he National Institute of Occupational Safety and Health 
<MObH> fuund alarminj^^levels of stress among ^^omen video-display terminal opera- 
t^^rs a Blue Shield s Sfn Francisco offices In fact, the study fouhd the cleancal VDT 
uperat^^rs -»h»><wt*d higfter strees ratings than any other group of workers NIOSH has 
every studt»*d. including air traffic controllers Eighty to ninety percent experienced 
eve 'strain vr musclf strain High levels of anxiety, depression, and fatigue were re- 
pl^rted -Smith. M J et al. NIOSH, Potential Health Hazards of Video Display Ter- 
mmals, " (*incinnati, June 10^1/ 

Findings Irum the Frammgham Heart Study released in February of 1980 showed 
that women clerical wi^rkers developed coronary heart disease iCHD) — clearly iden- 
tified as a atresjrrelated disease— at almost twice the rate of other women worj|^rs 
W,jmen clerical workers with children and married to blue collar husbands aevel 
«-»ped LHD at neai?^> twice the rate of all men workers (Haynes. S, and M Feinleib, 
Amf-ncan Journa> of Public Health Vol 70, No 2. February, 1980). 

Thruugh automation, the enjoyable aspects of clerical work— variety, contact with 
v^thpr people, natural rest breaks* and changes in routine— are threatened with 
elimination The mosf stressful aspects— repetitive tasks, constant Sitting, dead-end 
jobsv isolation, a relentlessly fast work pace — are on the rise 

An estimated five to ten million Video-display terminals. fVOTs) were in use in 
I ^7 7 The long-UTm health effects of sitting before a flickering screen for eight 
hours a day will take yea^s to deteirmine The short-term effects, however, are al- 
ready clear eye strain, headache, b^ck, neck, and shoulder pain, fatigue, nausea. 
digK'>ti\e problems, bhort-term loss of visual clarity and temporary changes m color 
perception Si^^ Warning , WWEF, 19H1) Vhile some' new models o*f VDTs are 
d»'sij4rMfi for ^X'tler .safety, the^ccount (or only a fraction of machines in use 

Many of ihv health problfJfe associated with VDTs are related to psychosocial 
factors In the NIOSH stud" when clerical VDT operators were compared with 
* onvfntional^lencals ' and profe^ionals using VDTs, the researchers found that 
Th»' paftern fHrnerging fr(>>m the results cjearly indicates that the clerical^VDT op- 
♦ rat'^rs rf f>ort thf"highf,^t '^trt;&s level, the professional operators report *the least 
<ui»ouiit .iud thf clerical workers who do not use VDTs fall in between This suggests 
V I/i ^•^ not tht' i-inly u>>ntnbut<^r to job-stress elevation job content mus^ also be 
a >i rrtbutor NIOSH, T^xl^ There were vast differences between the VDT Cleri- 
cal -nd Vr/T pr.^f^ssionals in working conditions the degree of decision-making, 
lontrol over Ai^rkpac** and job tasks, use of skills, and satisfaction and rewards for 
thf wf)rk donf 

Ihifs findi[»K undcrs^ or«'M our view that it's nOt the technology per se which causes 
th<*se problems, but rather how the t<'chnology is "used by nV^'nagement, and how 
workers are aIIowf»d to, or forc^*d U). use it 
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<4 THE DANGER OP RLNAWAY OFFICES AND THE DILEMMA OF OFHCE HOMEWORK • 

The combination uf U IccommuniLationb and microprocessor technologies makes it 
possiblt* for office work^txj be j^e^graphieal^y* disper&aS and reorganized, as a new 
level of "office mobihty" 13 achieved \ ' * 

Runaway office work—V^Q are beginning to see more movement, df office jobs,' 
particularly by the ciencal-intensive finance industries Citibank, for example, 
moved its credit card operation to South Dakota because the state has no ceilings on 
the maximum intere&t rates which can be charged for. credit transactions Delaware 
loosened its banking laws in 198i, thus attracting credit and lending offi^ of ten of 
the nations biggest banks (US News & World Report, Feb;y*fftT 2. 1982) Other , 
states ^and banks' are expected to follow suit This can trigger a competitive chain 
reaction similar to that which has developed over tax incentives to business in the 
manufacturing sector 

The "offshore office" provides another parallel to the exp^rieUce of runaway fac- 
torj^jobs A certain amount of bulk information-processing work has been per- 
formed outside of the country for some time In the past, this work was shipped to 
\ and from offshore location by plane but can now be done via satellite by entoepen- 
eurs like George R Simpson of New York-based Satellite Data Corporation, recently 
. interviewed in Business Week fMarch lo, 1982) Mr Simpson's company relays, 
printed materials by satelht^to Barbados where it is done by data entry clerks 
earning an average hourly wag^of $1 50 In 'Simpson's words "We can do the work 
m Barbados for less that it costs irt New York to pay for floor space The eco- 
nomics are so compelling (that a companyJ could take a whole building in Hartford 
Connecticut, and transfer the whole function to India or Pakistan," 

'Office homework" poses a dilemma for policies to protect workers from unfair 
labor practices while allowing fiexibility for workers who might not othewise be 
able to work We believe there are positive and negative aspects involved m ths 
problemmatic trend , ^ ^ 

Still in a very experimental stage, it is unclear how big a trend "telecommuting" 
might become for clerical workei^ It is certainly a possibility which should be moni- 
tored and analyzed carefully, and aH area where effective public policy needs to be ' 
developed Experts quoted in Business Week recently (May 3, 1982J predict that as 
many as 15 trillion workers could be earning their primary income frorri so-called 
homework by the mid 1990's 

The implications of electronic homework will be very different for workers in dif- 
ferent positions of power and prestige For professionals and executives, having a 
computer at home is highly convenient a hd Ogives greater Qexibility, whereas_for > 
dfencals such as data entry workers the work will be monitored and paid under 
piece^rates m electronic homework situations The history of subcontracted home- 
work for lower level workers is one of employers taking advantages of isolated work- 
ers through decreasing piece-rates, reduced benefits, and evasion of labor laws ^ 
A thoughtful assessment of the social ^questions involved in the "telecommuting" 
trend is provided by Profess6r Margrethe Olson of New York University (Olson, 
CMS Working Paper 3t25, N Y U., 1981) 

Office homework is often touted as^an easy solution for the critical shortage of 
childcare for working parents with small children Yet Olson found increased stress 
among office homeworkers with families, esf^cially women In fact, it is not a solu- 
ti'on \A childcare ot all — women who can afford to will have a babysitter in the 
hofjj/^while she is working, or will take the child to daycare if available. .The notion 
Kfat mothers can ju^sit at a terminal and 'take care of children at^hp same time 
Just doesn't match what women do or want to do for their childrfen/Yet, given the 
/ choice of no work or working at home, virtually all the women with small children 
m Olson s study said th^^i^i^^^uld choose to keep working 

Olson frjund that individuals'^^ are successful at homework tend to be with- 
drawn from jKKial and community life If one has children, the ability to "disci- 
pline" one's family w an important factor in working at home successfully. 
^In 9 to 'Vs opinion. Olson's findings suggest that those who could benefit most— 
IfwfT income mothers of small children— are not necessarily the workers manage- 
mf*nt will consider for employment first or even at all. Work i.n the home is not the 
answer t/j the lack of childcare facilities— women still desire and need daycare cen- 
tenj or babysitters to care for children while they work, whether they are at home 
or in an office, ^nd need the wages to afford to 
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5, THR DANGER IN THK OFFICE AND SERVIC^ SECTORS, OF -DECREASED PRODUCTIVITY AND 
EFFICIENCY, AND DFX UNES IN TltE QUALITY AHD ACCESSIBILITY OF SERVICES FOR THE 
GENERAL PUBUC 

Studies on stress, automation and health show that error rates increase anywhere 
from 40 percent to 400 percent when the control over the pace of work is taken 
awfikj?; fjrpjTCU worRers and given over to a machme-con trolled system Constant com- 
^puterized monitoring of individual work performance, the use of prompter devices, 
an(i4titomatiC call distributors are creating the electronic equivalent of the moving 
assembly hne, which some researchers believe will have worse effects on error rates 
^nd workers well-being than the notoriously alienating industrial assembly line 

In other words ngidly computer-controlled office work systems are counter-pro> 
duCtive as well as harmful to one's health. A study by NIOSH finds that both joli. 
satisfaction and performance improved when operators controlled their own work 
pace (Cohen. 1980) ^ ^ ^ u . 

An office worker told Harvard Business School Professor bhoshanah Zuboff 
When a person makes a mistake with a computer, to try and get that mistake 
corrected is so much red tape So you tend to let it go. Maybe when they see how 
bad the information is, they'll give us back, our jobs " 




Altogether, we must face the danger that the future Could be worse than the pres- 
ent—and that it will only be better if we make it better through conscious efforts 

We firmly believe that each of these dangers caat)e turned on its head and trans- 
formed into an opportunity to address problems of todaVs workforce and the work 
force of tomorrow The fiexibility and versatility of computer t^hnology makes it 
uniquely possible to create better jobs, better working/conditions, better uses of 
human resources, unprecedented chances for advanceTff^nt to addre^ and reduce 
discrimination by designing training programs which provide for "occupational 
bridging, tl>e ability to provide improved services and more widely available serv- 
ices, and to provide increased employment by implementing new technologies with 
social criteria in mind. 

We believe there is a critical role for public policy, for the development of inter- 
ventions which will prevent the problems posed by computer technology in the 
American workplace, and help release its potential benefits for all office workers 9 
to 5's recommendations represent first steps in this process. 

Action by the 'Congress is urgently needed for several reasons 1) Employers do 
not willingly take actions needed to protect office Workers' "health and well-being, 2) 
More than 90 percent of all US. private sector clerical workers, and more than 80 
percent of public sector clericals, lack union representation- and therefore do not 
have access to collective bargaining ^ an avenue to improve working eenditions and 
challenge unfair management practices, and 3) Office automation is (being intro- 
duced so rapidly that action must be taken n6w before irreparable harmjis done to 
office workers* jobs, health and quality of working life. J 

We must recognize the magnitude and urgency of the dangers we faofe Computer 
consultants predict that in 2 to 5 years we may have a ^'frozen techV^ology' —ad- 
verse effects will be frozen into place , 

We as a society are in a critical time in the I980's to influence office automation 
while the technology is, still in flux We are in a race against time to avoid these 
dangers, and the clock is ticking . ^ 

Thank you very much - . 

Recommendations for Action on Office Technology, 9 to 5, National^ 
Association of Working Women * 

I i > Ensure all U S workers certain basic rights in relation to new technologies, to 
include The right to advance information about plans for new computer systems 
before decisions are made, the right to relevant training and education during work 
ing hours, with employers providing "release time" with pay, the right to partici- 
pate in systems design, and the right to funding support to choose technical consult- 
ants of their own, the right to have "technology representatives" chosen by workers, 
who receive special training needed to represent workers* interests and concerns 
about new systems, and a protected right to refuse to work wit{i new computer- 
based systems if they have not been consulted, if workers, concerns have not been 
met, and if employers are abusing new technology in ways which devalue, deskill or 
degrade jobs, adversely afTect health of otherwise undermine working conditions 

y ^ • ., * • . 
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•2» Act to protect the occupational health & weH-bemg of office workers by adopt- 
ing proposed Nc^rwegian regulations limiting work at video display termmais ( VDTs) 
to )0 percent of the working day. m order to promote good job design.' 
r^i^^^^^ following measures for al public sector clerical worker using VDTs 
't.KTs^ to serve as a model for private sector employers thp proposed Norwegian 
regulations on work organization in VDT work, the National'^Inslitute for Occupa- 
tional Safety & Health (NIOSHf general recommendations to reduce potential 
health risks of VDT work, including provisions for rast breaks (15 mmutes per 2 
hour of vi^alk> intense, high workload and- or highly repetitive VDT v^ork)- and* 
guidelines for V DT machine design features, adopted by the state of Wisconsin for 
purchase bids of new equiplhent. 

'4< Restrict computerized monitoring of individual work performance, or other 
methods of computer-controlled pacing and measurement of work, as an invasion of 
workers right to privacy 
• Provide funding support for traming initiatives on new technology, tarRetine 

funds for programs which will benefit those most in need, such as Women and mi- 
nority workers older displaced workers and reentry workers, unemployed youth" 
and the technologically unemployed 

Funds should be targeted for industries where computer techftol<«y is bem^ intro- 
duced rapidly ^ ' e> 

^8) Conduct studies to* assessMhe impact of computer technology m key mdustties 
sucn as insurance and banking, with special attention to such issues as the effects 
oi autonq^ation on pay scale, job .descriptions, and promotional opportunities for 
women and minority workers already concentrated at the low end of the pay scale- 
particular i.mpacU on long-term and older employees, impact on turnover tates- 
impact m incidence of involuntary part-time, shiftworlc and piece-rate work- poten- 
•tiaJ employment displacement effects, and effects of centralization, monitoring and 
machme-paong'X^f work, . . ^ 

indLt^^^^^ ^ ^^^^^ ^ "'^^ practices and responsibilities of the computer 

(^^ fteview tfie state^^catioi^af system, its programs and capabilities, in light ^f 
•the tmpa>:tsw computer technology. ■ • ' 

\" Jifi SuWey i^r ofg^nit^tiom to .identify problems of their -raeKnbera. tbeir con- 
i^brjTS aiVff-sugge&ltionjs for s^luftohs to problems of new techfioldgy 

New offide iecht^logy shmld mean. Use of more skills, not fewer skills on the job; 
niorpj»|itrol (yyer t^e pace and Organization of work, not^lcrsa control, more decision- 
wHKirt^. m} \^si^, ui^^d increftivec] prorfuctivit.v should ik^ eom?)en»ated bv: increased 
pay more breaktime., and/or reduction in,weeWy houra without, a reduction in oav 
vor.a coinbmation of air.of the:Hbove. ; > \ ^ . 

.' Mr .Mill^k; The chk^Js M'so'.'iidkirig far uW. We are going. to 
have to break and go voteV. . : ' '. ^ " - . / * 

If you*'c9n, if your schediile wil} k^\oW k^A\/mU.^ppxeci^te^\t if 
you could stay and respond tq questioiis fhat vV^ might have, . 

We should be back within 20 irunut:^; ' . ; ' V\V - - ' : , ' \ . , , 
' (Brief rfecess.}. , " "vV' ' ^'^y^.'' : ''/^'V: 'r/'y^i\ .\ ' 

Mr^ Miller, The isubcortimitte^ ' • ' , 

I Want to thgnk ypu very miifch for ydur presentations, and yoV 
have raised a number of different issu6&'as.to the different pQ'mh^ 
of view as to the impacts of ^utoii^atibn, ^nd tho^e will specificafh^ 
be addressed in the future hearings. • : " , . . 

Let me ask you, 1 have sorpe concerns, not coric^rns,. but I "guess I . 
am havmg trouble grasping ill an industry such ^s. yours, ifl th^- 
banking industry, this idea of continued employment e:?cpansioui 
and paralleled and contin^ied ex^ansioi> of automation. .\yithln that- 
mdustry, and I just— I am notquitg sure how i und^rstand.how th^ 
two come about together, and I ^ay that when- 1 look at an industry ' 
that in many areas is now eross-pbllinatirig Mnth other parts .of the 
financial industry, Jiroketage^ and banks which j^re-^t^rting to look 
a lot more alike and consuti[^er service^, and t guess >ny quest-ion is, " 
does this start to top out ai some ijoint as t)he banking, fmamci^l' 



iridustnes conbolidate, whether ^ it iconsolidat^a into brokerage 
houses or banks or into both. , / ; V ' 

Keypunch operators, well, at sonie point your mforfhational base 
has the ability tp updafe itself , \ ^ ^ 

Mr- Sghrager. We would no longer be looking for foeypui^eh op- 
erators, but other Xypes of skills. _ ■ - ^ ^ i_ ^ 

It. is true that banks are finding themselves in competition with 
companies other than banks. , ^ - , ^ , - 

What we have found, though' isthat the difference in our com- 
petitive stance is the diverse ^^pes of service we can offer our cus^ 
tomers. ' ' \ ' "3k- 

That is in terms of jK>th- quality and timeliness, and much of 
those kinds of services, almost entirely, are systems services as op^ 
posed to the old type of banking services such as lending. 

Right now^ ip terms, of different types 'of products 1:hat we are 
getting inyolv^.. in, they are basically data processing-oriented 
types- of semcefef':; / ' - \ 

Mr. MilXER, You tajk about, the problem of reaching a point 
, where you have^ a fulV integrated system that is compatible, at 
Is^^t across your company, and. I assume other companies in this 
field which are lookihg for the same basis, whether they are an 
energy Cpm'^pahy, or a^ financial company, . " ' 

I speak a$ a layperson, that that suggests that you will be able to- 
offer a wider range of serviced with fewer ffeppM offering those 
seryic^, and if tfiat is. true, that is inconsistent with this parallel 
groVth pattern. ' . * •. * ' "^^ 

Rjr. ScHKAGEi^, Fewer types of devices, not necessarily people. 
. We are looking to create a strategy' which would allQ^ us to inte- 
/grate the. vari^tfs types" ofsy stems that we j^ut in plac^e: / 

What, we have now is, as was mentioned ah one of the earlier Jes-^ 
.timoniefc, .ihe number of different vendors that are prpducing 
^.equipmejifs-and the number of different vendors that are, producing y 
softwar^i ' /i , . - . \ . ' 1;^'-^ v"-rv 

,Not.ail of this equipmehtand software is coiinpatibte, and ififidi-^ 
Vidua} departments ^Jvlthiif an organization "are allowed to go ah,ead 
and rfevejiop tb^irjpv^h 's>^t^ str^te^^ie^^^ they may, not, be able 
be IrjtegratfidL at some -point in tijne, which niay lead an individual, 
a manager, a secretary^ or clerk, finding \ivcc&^i or herself sitting 
,in front of piultiplf; terminals in order to do one piece of the indi-, 
" viduaFfe job r^DOrisibjiKfies. \ '^' Z - . ^ 

RjCi^i^ IV&tLEii/W it.be fair to.predicf in 5 or 10 years fimB, n 
that 9iriseff, jbh^l. wiirt^e $moothea"^ut within that process, to, - 
achieve. the^ efJKiericies and integration tha^t you desire? That may 
happen , as you haie this^imniedi^'ta sho.rt-terrn buildup in automa- 
tion, bat oyei? th0 ion'g run th^l/too/jvjil be integrated . 
, ,Mr. ScHRAG^iR. It i% somewhat dependent <^ tb'e/diffe^-ent.tj^s 
of cteativ^ s,eryicep. tfeat can be provided. by both iheibinjp^terl^;/ 
■ dustry and by the individuals wh? are using the.s^stem's acG^^i^^.^" 
. ' We are .getting' into activities now, ^uch as tbifigs:^ Ilk? Aonie , 
banking,, vvhich i$'stilJ very mUCjft in its early 5ta^3. . / ^ . 'J^ 

IVo years ^o, It probably wonj't hatye.fiven been highly .<?onsict\^ 
>r$jd as a viable product !foc pffer jcrirr customers. . . ' . - / . ' 
- that could Jead into' other Icinds of activities whicKmyr^ m fact, 
producq new kinds of.sqftwar^, riewJilrjB^lof hardw provide . 
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more creative kinds of serviceir. All needing people to develop and 
. maintain these systems activities. * 

Mr. Miller. Any other comments? ! 

Ms WoHL. I' think it is true to say. that we are moving toward 
the design and implenientation of systems which require fewer in- 
termediaries. / 

What that really means is that in the long run, as Judy meji- 
tioned, you are going to flatten the corporate pyramid There will 
be fewer people in the middle and at the bottom, in fact,' because 
you ar^ not goiiig to require the same number of specialists whose 
job is to use the machine on behalf of the person wht) will recieVe 
the end result. . - . w • . 

Rather, the process of using the .machine will become so refined 
and so easy; so much of it will be done automatically, that you will, 
in fact, require fewer people aK intermediaries use the- machine 
on your behalf That clearly has impliq^tions in terms of emplpy- 
ment displacernent^ unless tKe economy is, growing very rapidly. 
There is no question that there is an implication tii^fe. 

Mr. Miller. Judy, any comoaent? / > ^ ' ^ ' . 

^ Ms Gregory: Well, I think that there are a coil'ple qf ttengs. 

The kind of thing that Amy, Wohl cleseilbeir 'uai^^s a coujd^ of 
questions, and one is, who has access to thpse^new xriodr^ ii^t^g^ated 
jobs, and, again. I would 'restate Gib concern that mirioWtS^T worsen, ^ 
and .older workers not be left behlri<3* wj:)en ms^ex, better- job& are 
created, and the connection, with ^education and wjjoget&wh^t.^uid 
of education is an/unportant cOnfiectton th^t t^th|nk t^'is compliV 
tee Can pursue, so that, for example, I fen'pw pep"ple.iSa,a£e sen^^^ 
* ing their children to computer Jit^^racy CQurses-att^je ^eofl©, but 
those are as yet private course^ and yQul get .that repetition 6f^a 
^theme of a polarization oF the sociejy/ihere^ that. som^ people wilt 
be able to afford to hecdme qomputeV-iiter^tfe^fnorfi. rapidly, tbait"* 
others, and it will widen ph^ gulf for those whp remam behind/.' ' 
Second, in th^e area pf what kinds of "services are pfxjvided, W^n 
we are soeing services created- and provided ;for:ith el^te Ybu4pok- 
at computer data bases in public library ^tems as an..'exampte; 
that those are ^erVicesr where Hhe JibFary''j)(ays a /|ee to >ave the 
service and people p^ a fee to use the service, ancl it d'^fi^s'in the 
conscience 6f many librarians, it dei&s th^^ notion, of tt^e public, 
service role of libraries and starts to splinter that kind of thing; so 
thinking thoughtfujly about, :whaf kind,:Of aers'ms we want, what 
the quality of services would be , in the public and private sector ip 
one way io mitigate the employment effects. » \ T, . •. 

A second effort that is neeiied ik those kinds of technical systems, 
hovy they are creat^ in relation to the, good middle-level jobs that 
do exM and to protect those jobs through proper job design and. in- 
novation. A , ... - ' ' \. ' ' 

There was a study done by Elinor Winn, ^Jip testified -to, the I^a- 
tional Academy of Sciences spmetdme lasj^ year, and she'lookfed kl 
the work clone by clerical w<^rkers, and $hejr6und it was problem^, 
solving V/^rk. ' ' , ' 

It is interdependent on diffeJ-ent emplc^ee^i not parallel in that ♦ 
vyay to some kinds of production work, and she proposed that tech- 
nology' be designed to continue that kind of problem-soLving 'activi- 
ty, that kind df social ^teraCtion of thjos^ work groups>,but she eon- 
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clu4es by sayiog. thal^^ '^^ the efforts in the computer industry 
ar,e to design systom$ to ^li^ninate workers, and I think that needs 
to be challenged at that'ley^ of 'innovation. 
.&It. Miller. Mr. Ratchford? ' / 

Mr. Ratchford. E am gdihg^tp. refrain, and I would like to ask 
questions, but I fear 'In the "next, hour we are going to be called to 
the floor, and -knowing y/e ha^? another panel, I will simply re- 
;serve»my questions. • ^ \ ■ 

Mr. Miller. Let ipe restate the fact that you have raised a whole 
raqige of issues from Whether or not you are only going ta get 20 
percent of your workforce off the campus, to* whether or not you 
have the ability to dp internal retraining within the industry, to 
. the speed of which we expect this to take place 'in* the office, and 
fm^Iiy to a nur^r of very disturbing issues of whether the off- 
tShore office, which, I think, has tremendous potential. I was recent- 
\y m liaiti, where I saw %n offshore assembly operation, with vei^ 
much the^same potential as you. have described with integrated e 
forts* as we now ^ee in the automobile indtiistry. Components ca 
b^ made in. a number of different areas of the world, so that neve 
again ,are you vulnerable to a lon^-terjgi ;yorkstoppage in any singl 
plant/ because that body jSarf 'bi*' engine part;, or whatever, cSh 
simply be brought In fi^pm another' area' where that is not subject 
to us. / y ' / ; • , . • . 

So you have laid out a host of issues that we will continue to ad- 
dress as> we become more and more specific with respect to the 
impact of automation, and I appreciate your time. Staying with us 
sq long this morning. ^ ^ , 

, Thank you very much. 

We .will go ahead and ran the film, which takes about 7 minutes 
iiere. Feel Free to come stand behind the projector or move where 
'you can se^ it here. / ^ 

' ' Mr. Munsoh, you are going to narrate this. 

STATEMENT OF GEORGE MUNSON, VICfe PRESIDENT, UNIMATION, 

^ - ^ ' ^ ' ' INC. 

« »' > 

yit. MuNsON. There is sound, but I reduced a longer film into 
some clips that I thought would be most appropriate for this morn- 
hng, and the^ound would come out a little garbled. 

Mr- Ratchford., Let jne extend your invitation, when your sched- 
ule permits, to come to Connecticut to see firsthand what we are 
going to witness in this film, because this company is one of the 
miraele$ of technology. . 

It .certainly is something that western Connecticut takes great 
pride 'in, and it also raises the whole issue of what price progress, 
fa /western Connecticut,, this company is a major new employer, 
and we are pleased for that. We also know, however that in De- 
' troit, it may raise other issues. ' 

Mr- Miller. Let jne say that I don^t kjjow how all of western 
Connecticut feels, bat this guy has been bending my ear about you 
fora y^hile. ^' 
tif we^can haVe the lights, we will go ahead herfe. 
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Mr MUNSON What you are going to see are some short clips, of 
various types of industrial robots in their environment, very briefly 
and hopefully, it will dispel the usual image of the R2D2. t 

This is a press-loading application. There are a series of five 
robots transporting very large automotive parts from one press to 
another, and this was formerly done by human operators. 

You can see the difficulty. Forging", diecasting, foundry work, all 
of these are very hazardous and undesirable environments. 

It is more so perhaps than glassmaking. 

This is making funnels for television tubes, and, as you can well 
imagine, it i^ a very, vqry hot environment. It is also a very de- 
manding one, because glass flows continuously,' and »the work must 
be done. 

A similar applicatio|i to diecasting is'iojectioh molding; This ma- 
chine is unloading plastic parts from two large machines, again a 
very hazardous occupation, because people have indeed got caught, 
either limbs or tlieir whole body, between those platens with* 2,500 
tons of closing fgrce. 

This relates somewhat to our aerospace industry, because it 
shows routing on a panel for a F-16, but very typical of that kind 
of job in industry. 

Another one in which . productivity has" been improved and'scrap 
rates reduced dramatically is investment casting. 

Scrap rates as high as 85 percent have been reduced to 5 percent 
or less with robots. 

Arc welding is another area that is a tremendous potential for 
the robot There are literally hundreds of thousands of human op- 
erators with a productivity that is perhaps 30 percent related to 90 
percent for the robot. > ^ 

This application is one of those plastic parts you saw being re- 
moved from the injection loading machine, a TV cabinet, and an- 
, other class of robot is striping the decorative front of the panel. 

By the way, that robot is a rather sophisticated and highly intel^ 
ligent machine, but it finds application in a rather mundane appli- 
cations here, handling speaker magnets for automobiles, but a part 
that is. very susceptible to damage, so quality is an important issue. 

This is a very interesting application because the robot, in fact, is'' 
not working v^y hard, but it has increased the productivity out of 
that $250,000 milling machine by 400 percent. Thie is part of what 
robots are all about, the increase in utilization of high-cost capital 
equipment. 

This is a deburring operation being performed by the robot; now 
on arc welding on automobile bodies, a rather new area of wire 
harness making Looking at some of the more advanced systems, 
this illustrates the ability of the robot to see, as well as coordinate, 
its motion with two moving conveyors. ' 

The parts are coping randomly down a conveyor and looked at 
by a camera and the intelligence is transferred into the robot s pro- 
gram to instruct it op what the orientation of a part is so that it . 
can now place these parts in a regular fashion. 

This is just one illustration of the kind of thing it can do with 
the more intelligent robots. 

This, is the application that has received the most publicity- 
automobile spot welding. ^ 
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I think that will do it. * mi . 

Mr. Miller. We are going to run over and vote, and we will be 
right back. 
[Recess for Members to vote.] ^ 

AFTERNOON SESSION^ 

'Mr. Miller.- Mr. Munson, since you started off this panel, why 
don*t you go ahead, and if. you have prepared remarks that you 
would like to make, or we will put your statement in the record. 

Mr. Munson. I do have a few remarks, Mr. Chairman. I do have 
a statement that I wish to have put in the record. In that state- 
ment, what I tried to do was to position where our industrial base 
in this country stands. And some of my colleagues here earlier 
today did a fme*job of that, I think. 

If we do -not take advantage of th6 technologies that are availa- 
ble tp us, and in fact, the ones that we have developed, which we 
tend to export, then we will continue to be low man^on the totem 
pole in productivity. ' % 

So I would address these primary, issues. First of all, in the area 
of technology, improved manufacturing methods are essential to 
sustained economic growth. I state this as a flat position that I 
think anybody who realizes what is happening in the world mar- 
ketplace would agree with. 

Technical innovation creates new industries and it does create 
new and more jobs. I suspect even in its present infant state, the 
"robotic industry probably i§ responsible for at least 10,000 jobs that 
didn't exist before. - * * - . 

And, of course, competitiveness, and I am talking. aboUt conipeti- 
"tiveness within the country, and worldwide, does require continual 
modernization. In my brief that I submitted, I pointed out some of 
the areas in which we are grossly deficient in the way "in which we 
operate our factories, particularly as compared to some of our for- 
eign trading partners, but I won't go into all those details right 

now ^ , • 1 ■ 

A lot of reference is made, including the title to this hearing, 
about the second industrial revolution, and I think that that is a 
fair appraisal of our current situation. 

But I would like to say that in regard to robots themselves, the 
industrial robot, it is just one of many technologies that ^re driving 
this industrial revolution^. The robot does, not -stand alone as an 
entity which is going to see its full fruition without the combina^ 
tion of computer-aijded engineering, cptnputer-aided design, comput- 
er-aided manufacturing, automatic warehousing, automatic assem- 
bly, all of these things are essential and part of the second industri- 
al revolution m which, I do believe, that the robot and the comput- 
er, as it relates to the intelligence of the robot, is an integrator, 
very definitely. 

I would also say that our— certainly our productivity history in 
the last decade has put us in a very unfavorable position in world 
markets "We are noncompetitive,* and if manufacturing does occur 
offshore, and perhaps we do assembly work here, things of that ^ 
sort, it is because we have not maintained ,the modernization of our 
industrial base, and therefore, have not been competitive at all 
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Now. I also would like to put in context the fact that the i^obot is 
not only a part of the whole* scene as far as other technologies are 
concerned, but it is, indeed^^ a subclass of autonlation, the first ves- 
/ tiges of which we saw, in 'the 1920's when Henry Ford' put together 
^ the assembly line. ' *' . » 

That was mechanization, it was not truly > automation. Automa- 
' tioh didn't come until maybe 15 years later. But- the interesting 
thing about it, is that the creation of that method of manufactur-j^ 
mg— and it has been historically so— Xhrofugh the fi*rst industrial 
revolution and all through the decades up until this time, is that 
ircproved methodology in manufacturing has raised our affluency. 
CertainlyHhere have been -times of labor displacement, times that 
affluency has not always beeh passed* on to the peopFe that are pro- 
ducing -the products. But in time, it happens. 

The other thing that I would address to, is of course what you 
saw in the film certainly illustrates that there are many jobs th%t 
robots do, that remove the human worker fr^m very, undesirable 
environments. . •*» V - ^ 

That is not always going t<^;b6 ^o,^the're.will beT'applications.irl ' 
the future for robots wher^ the jobs a^-e;i*t pa^irficularly.undesirafeFe.. Jf- ' 
But unless we do something tOv improve^.the'quality of prodqctr'as . . - ' 
well as the productivity pictUrer then '^^gain, we.^e nof going to.be- ' 
competitive in the world marketplace.* V - * * • 

Finally, I would like to address to:s'omething thatyou hWd oye'r? * 
and oyer again, and that is that iriv an:^ event, robots' or whatever " 
other technologies are being pta^ed in -diif, factories of today, thef^** / . 
is ^n absolute need for a new look fit t^-airiing,* " , , - '^'^ * 

Referring to the last paragraph.of fii4 brief, fh^ real issu^-l-egafd-*;^'' r 
ing the blue collar workers and the^t^'c?inologicaltyvad^?'£(ncing ^on- ^.^JiT^ 
omy IS training. But we do well not tq tliifik-bnly in ^i^rms-ofirpbo-..--"^ -'^ 
tics, but in terms of our entire computer^^Vi^ei! worlds Mifihe ' 
phistlcated machines it has generated. *" .'""-"'X- - ^ 

Skilled technicians, programers, aad erigineeV, of all .IcinSs areti ^ ^ 
needed New programs are required to develop the\equir^ curri^di**^ 
la, particularly at the vocational school level. ' ,r "-r^i^ \' , * 

And subsidies or tax breaks should be cpnsidered'^for in-plant; on- 
the-job training, as well as company-supported o'u£side pipg^ams. 

We have neglected this urgent need. If we continue to do' so, it 
will not be robots that take jobs, it will be our competitors. - : 
.Thank you, sir. , ^ ^ * 

(Prepared statement of George Munson follows:! 

Prepared Statement of George E Munson, Vice President, mAketing, - 

^ ' Unimation, Inc , Danbury, Conn , . * * • 

i introduction * 

Kver since the invention of the wheel, man has sought to ease his burdens 
through the development and use of mechanical devices and aids m the manufactur- 
er of goods goods that would protect him m his environment, improve his comfort 
and health and generally improve his standard o( living. . 

-\s hrs inventive genius progressed and the population grew, pressures to produce 
mor<* nf fhesr gwxih increased, as did the individuals desire for them and his earn- 
ing power to procure thi&m Thus was born the first Industrial Revolution 

Initiallv. and for *ma rn \ear^ thr fruit- of th(^ fartorv workers* labor .accrued 
m;dril\ fo thr affluent Hu^. little U\ Univ. a.- methocLs a/ul machinerv improved, so . 
too did the lot of the average worker 
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And so hfifl it alqays been with the advancement of Technology. 
In 1K70, our'e wu3 an agranan society with 47 percent of our population engaged 
in producing food for domestic consumption. Today, less then 3 percent of the popu- 
lation iS so engaged, producing surpluses which are exported in vast quantities. 

In th^ 1920 s,^ mechnaizaiton in the workplace took a giant step forward when 
Henry Ford introduced the ^ssfimbly line to automobile manufacturing. ^ 

The increase in productivity which resulted put the automobile within the reach 
of many more people and our afTluency broadened. 

World War III placed a different kind of pressure jon oUr industrial complex but 
out of it grew a capability to produce manufactured products in quantities thereto- 
fore uhheard of— the Age of AUTOMATION had arrived. 

Since then, automation has become the foundation upon which the economy has 
grown. Through its advances, our standard of living has dramatically ii^creased and 
new industnes have flourished. Millions of new jobs have been created, at the same 
time the industrial workers* lot has vastly improved. 
.Todaj-, the pressures for continued advancement remain essentially as alw.ays 
.1. International technological competition. 
, 2^ Demand for higher living standards. 
3 Population ^qwth. 

4. Cost levels to Qold or expand markets. 

5. Product quality and uniformity demands. ^ ' 

6. Com^titive business. ' ^ ' ■ 
7? E/Xpanding horizons of manufacturing knowledge. . ' . *. 
An important factor in business, obviously, is profits, profits and cost go hand in 

harid. In the Icrng run, to have profit leadership it is necessary to have cost leader- 
, 8feip, to^^et cost leadership, we must have manufacturing innoyafcions. 

' ' H. TECHNOLOGICAL INNOVATIONS , C 

There'ls no doubt that micro-electronics is one of thd most, if not the most, dra- 
mati(2» and vital technical development produced The technology itself is mindbog- 
ghng but, mure importantfy, it is an essential tooK It's ability to process data of all 
kinds ''ifi vast quanitities and at unimaginable speed is the keystone to advanced 
man u fact unng systems, automated systems, and terrestrial and extra-terrestrial ex 
pioration Yet, from a manufacturing standpoint, it is just one of the many technol- 
ogies that must be fully exploited if we are to advance our economy and regain our 
competitive position. Some of tnese technologies are: 

1 Con)pwter aided engineering. 
I, 2 pomputer aided design. 

^''^ ^8. Computer aided ^anufacturing-NC; CNC, DNC. 
* 4*,GrOup technology 

5 AHitomatic warehousing. 

6 Automatic assembly 

7 Robotics. . ' * ■ 

^^ We*have. these technologies. In fact, in most cases we have developed them But, 
we have not exploited them, we have not created a business atmosphere (of risk 
taking) to do so Unfortunately, many of our world trading partners have and are 
It is essential that we do. Quoting Peter Drucker. 

The unly way for a developed ecorjomy like the United States' to regain its inter 
natipriai competitiveness is to encourage a fairly rapid shrinkage of traditional blue 
^collar employment. Future competitive plans will operate with computer controlled 
' robots. Workers will not operate machines but program computers or whole plants" 
,* While, this may seem like strong medicine,. the alternatives are worse (e.g trends 
^ iri our current economy) Let's look at some random facts; ^ 

1 'Th(f average &ge of U.S. manufacturing equipment is about 20 years, in Japan 
\ it js under 10 years Result— Breakdowns ^re excessive and advanced technologies 
cannot be applied. * < 

2. Seventy-five percent of all parts manufactured in the U.S. are in lots of 50 
pieces or less In other words, in spite of the numbers we hear from the automotive 
mdustr>, the vast majority of manufactured goods are processed in small batches 
* ftesuit— factor> managers are overwhelmed by impossible lo^stic3 without adequate 
"information systems and control^. - - . , 

3 In metal cutting 95 percent of the total time a part is in process is spent in 
qu^ue 01* being moved around, only G percent of the time is spent actually making 
chips or adding value in the usual sense. Result— archaic factory arrangements and 
^materiiil How depress productivity. 
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4 High coet capital equipment is utilized or available for use less than 70 percent 
of the time, usually bwause of the vagarij^s of the human operator but often be- 
cause of poor scheduling, bottlenecks and do>vntime for servicing or repair. Result- 
low return on investment inhibiting modernization and gro>vthT 
' 5 Quality is sacnficed to quantity, few incentives are created among the workers 
to produce quality ahd monthly shipment quotas overfi^§ all other considerations. 
Result— warranty costs increase and in some cases, loses to product liability suits 
insue. ^ 

6 Shop flQor inventories are huge due to poor management of work flow and in 
spite of this, material is often not where it should be when it is needed. Manage- 
ment is by crisis and the banks get rich ot\ the interest paid on short term debt due 
to these unnecesary stock piles Result— costs soar, competitiveness diminishes 

7 Inefficient and excess material handling gobbles up time, creates chaos on the 
shop floor: Result— process flow and control is lost 

^ Response to .chani^e and the ability to process small batches is virtually non- 
existent: Result—business is lost and prices are excessive. 
9 Product design does not take jnto consideration manufacturability, design varT 
, ations create unmanageable manufacturing logistics. Result. --opportunities for re- 
duced costs, higher profit and quality are limited. 

The bottom I ine is that unless we rationalize our manufacturing processes anew 
^re-industrializationj, dynamically utilizing t^hnological innovation we will be 
unable to respond to changing markets and we will not be competitive. 
f _ ^ " 

111. ROBOTICS 

The foregoing attempts to convey three primary points: ' 

1 Improved manufacturing methods are essential to sustain economic growth. 

2 Technological innovation creates new industnes and new (more) jobs. 
3L Competitiveness requires continual modernization. 

With these lactors in mind, then, consider j-obotics. Robotics is a (relatively) new 
technology that is essential' to, the automated factory. It is, in fact, a sub-class of 
automMion but jvith attributes uniquely suited to needs in the modern factory. 

First, it is flexible automation. That is, it is capable of performing a variet? of 
tasks, oftep times in hostile environments • ' . . * 

Second, it is series produced and., therefore, is cost effective and of proven reliabil- 
ity and long life. ,* 

Third, it is adaptable to changing conditions, therefore, it is suited to batch manu- 
facturing and does not become obsolete with product changes. 

Fourth, it is tireless and consisteij^ and, therefore, its output is predictable and of, 
high quality. . ^ ' 

Fifth, its intelligence (though moronic) p^rmit^l to "speak" with other factory 
machines and computers. 

Industrial robots (as defined by the Robot Institute of Americaj,are use most com* 
monly in Spot welding automobile bodies and parts, (2) Loading and unloading 
machine tools, die cast machines, presses. etc. (3j Material handling and palletizing 
in* diverse industries such as pharmaceuticals, cosmetics, metal working, food, (4> 
Forge shops and foundries, (5j Assembly work, (6j Electrical a/id electronics fabrica- 
tion, and (7) Arc welded fabrications; and many more. 

In most cti^ today, robots are cost justified on the basis of displaced labor. 

Many of today's installations are "islands*' of automation in which, typically one 
r§>x)t tends from one to five machines. However, the tre/id is to link several such 
work cells to produce an integrated, flexible manufacturing system, the processes 
withm w^ich hav^ been rationalized for optimum equipment utilization and effi- 
ciency 

tn the case of automated "islands", justification is usually based upon the cost of 
displaced labor without regard for a multitude of.other real cost benefits Hence^ 
economic screens of 35 percent plus ROI or less than a 2 year payback limit robot 
usage to 2 shift operations (less than 15 percent of all manufacturing^ or 2 pKis 
workers displaced by each robot This, in spite of the fact that a typical robot cost 
less than $6^ per hour to operate (installation, depreciation, power and maintenance 
mcluded) as opposed to typical labor rates, with fringes, of $15 to $25 per hour. 

Integrated systems of robot work cells are usually more cost effective because of a 
number of attendant econoAiic benefits not always pre^nt in "islands". Some of 
these factors are reduced in process inventory, less factory floor material handling; 
less scrap 'rework, improved product quality, better factory managemenJtvar^bifor- 
matiorf feedback, predictable throughput, improved high cosl capital ^quipm^ uti- 
lization. 
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But even with "islands" of automation, the real improvement in productivity and 
. ^other important cost factors is proven time and time stgan) for those who are willing 
to invest in and take the risks of innovation. 

It has been emphatically stated majf)V times and in many places that one of the 
loajor deterrents to advancement in manufacturing methods is management atti 
* tuies; not blue collar but white<ollar blockades. 
Another quotation speaks to the point* 

"Executives too often forced to act by short-term pressures or lured by the siren 
song of the quick payback are steering a course hostile to productivity 's growth Re- 
stonng that growth will require many changes— and true leadership.*'— Source Un 

KNOWN 

The required leadership comes not only from the board room— for long range 
planning— but from government— to encourage investment in new equipment and 
new methodologies and to provide incentives for bold Insky; actions It comes also 
from an enlightened labor force, ready and eager to be trained for and take on new 
jobs created by technical inriovation. 

yhere is fear that robots will take job^ away from people. To an inconsequential 
d^ee, they will, but they will also perform tasks which humans will no longer 
accept. More importantly, robotics and all of the other advancing technologies will 
create jobs, not only to build the new equipment but to operate and maintain it- 
while at the same time ever increasing our afFluency The history of the first indus- 
tnal revolution proves it. Already, blue collar workers have been retrained and up- 
graded to tend the' robots and a vanety of new technology machines, with great skill • 
and satisfaction Even in its current infency, the robotics industry itself has gener- 
ated an estimated 10,000 jobs. 

One estimate of the robot industry s growth in the next ten years is 35 percent 
per year or approximately $2.2 billion m 1990. Ttiis suggests a robot population of 
^60-100 thousand irLl990. If our total workforce is then 200 million of.which 20 per> 
cent IS engaged inTnanufacturing, the percentage of robots in the workforce would 
be a minus<jule 0.25 percent 

It will probably be greater for a number of reasons. But even if it were double, or 
tnple it can be readily seen that robots are not a threat to the worker. In fact, the 
industry itself^ together with the results of increased manufactunng productivity, 
will undoubtedly generate more (and better) jobs ^ 

The real issue r^ardmg the blue collar workers in a technologically advancing 
economy is training. This, too has been stated many times. But we would do well 
not to think only in terms of robotics but in termd of our entire computer driven 
world and the sophisticated machines it has generated. Skilled technicians, pro- 
grammers and engineers of all kinds are needed New programs are required to de- 
velop the required curricula, particularly at the vocational school level. And subei 
dies or tax breaks should fc^e considered foV in plant, on-the-job training as well as 
company supported outside programs. 

We have n^lected this urgent need If we continue to do so it will not be robots 
that take jobs — it will be our competitors. 
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Mr. Miller. Mr. Wisnosky? 

STATEMENT OF DENNIS WISNOSKY, VICE PRESIDENT, GCA 
INDUSTRIAL SYSTEMS GROUP 

Mr. Wisnosky. I would just start it off by saying good morning. I 
am going to have to change the first word that I say. - 

I am going to be reading in my written testimony to you, why I 
(bielieve we need the factory of the future, when it'will come about. 
How it will be achieved, and then, most importantly, from your con- 
text, yhat it means to the individual, worker from my own personal 
viewpoint. , 

I think that, first, I would like to state why I think America is 
suddenly occupied-with the factory of the futurer I think the 
answer is quite simple. 

Americans need jobs. Today, there are approximately 257,000 
American auto workers coltecting unemployment benefits. And to 
those that say that automfttion is the cause of this unemployment, 
I would like to point out that there are less than 20,000 robots at 
work in American factories. * 

And clearly, their existence is not the cause of our problem. 
Rather, it can be argued that one reason for high unemployment in 
this country today is that robots and other automation technology 
does not exist in greater numbers in America. 

One leading industrialist has been quoted as saying that today 
Americfan industry must automate or emigrate. I would add, or 
expire, to these choices. Clearly, automation is the one chance we 
have to compete, let alone survive, in world markets. 

Ther^ are many reasons for our competitive decline. No one 
would argue that the decline isn't — hasn't been going on for some 
time. Some have to do with our own inability to^accept the nature 
of international competitiveness. 

And others have to do with the fact that other countries are 
simply better organized, and to an extent, are better equipped emo- 
tionally and educationally to deal- with the very, very complex 
problems of industrial' productivity. 

.We compete in the world market with countries which have had 
wnat we are only beginning to talk about here today, such as na- 
tional producti\dty programs, and we have none. They have export- 
ed their unemployment to us, and artificially supported their basic 
industries, and we have not. 

They have adopted automation technology to save and crtete 
jobs, we have been exporting j^bs to nations that have so-called 
cheap labor. We have been mediating over the possible negative ef- 
fect3 of automation, and they have been automating. 

In my opinion, the consequences of waiting for perfect solutions 
is simply no longer acceptable. I believe that American industry fi- 
nally understands the problems of producti^^ity and is positioning 
itself to do something about them. 

We are betting on, automation technology, robots, computers, in- 
formation management systerhs, CAD/CAM systems, factory con - 
trol systems and smart processes, and I think that we are finally 
understanding that manufacturing is truly based upon technology. 
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American industry is today beginning to demand solutions no 
less exotic than those that buih^our chemical and computer indus- 
tries, which are still preeminent in the \^[orld, not to mention an 
agri-business *that can literally feed the world. 

How far can these technologies take us? 

I don't believe that the day is soon at hand when a single button 
can be pushed at one end of a factory and the car of your choice 
will appear at the other end. However, examples do exist that are 
not far from this ideal, primarily they are in Japan, West Ger- 
many, and in Scandinavian countries. 

The celebrated ^^^isson plant assembles 1,300 cars in an 8-hour 
. shift with 67 workers. Fujitsu Fanuc,. the No. 1 robot company in 
the wo^ld in the eyes of many, is geared to produc'e 100 robots a 
month in a plant that is practically junm^nned for two shifts a day. 
Yet it is described as only being 62 percent efficient, or perfect, and 
they apologize for that. 

In West Germany, there is a plant that produces .machined parts 
for fighter aircraft in a totally automated flexible manufacturing 
system In these industries, I know of nothing in the United States 
that qven comes close. 

The goal of the Japanese progranj, called MUMS, which is-a na- 
tional program, methodology of unmanned manufacturing system, 
is to reduce by two orders of magnitude the manpower required to 
produce certain classes of machined parts. And they are succeed- 
ing. 

The West Germans have combined with Sweden, Norway, and 
Denmark in an international automation project targeted at outdo- 
ing the Japanese. 

So, while we are talking about getting our act together internal- 
ly, there are some countries that* are beginning to actually work to- 
gether internationally. 

Look at the so-called flexible manufacturing factory built by Ya- 
m^zaki Machinery Works. The factory is intended to run in three ^ 
shifts. Five persons on first shift, five persons on second shift, and * 
the third shift is unmanned- i 

In a conventional factory, the same capacity would require 210 
workers running 3 shifts. The in-grocess time for that factory is 3 
days, otherwise it would take 90 days in a conventional factory. 

Most American managers look at these statistics and question 
them. Soon they will be able to go to a Yamazaki plant in Florence, 
Ky., to see how it works for themselves. 

As American industrial managers, we have to ask* ourselves the 
serious qutetion: If the, Japanese have been, able to go this far 
vUsing technology largely made in America, hoW far will they go 
now .that they have begun to invent for themselves? And the^ have 
begun; ^ ' • 

Today, they are at v/ofk developing manufacturing technology 
based upon artificial intelligence, lasers, ai^d morphological ma* 
chi;ies. Those are machines that reconfigure .themselves for differ- 
ent piirposes. ^ \ 

In my opinion, our answer to this challenga must be bas^d upon 
still superior technology. Factory of the future techhojogy,, howev- 
er, will not only address productivity based upon out!put-per-man- 
hour. I think that that approach is short-sighted. It must also ad- 
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dress economical production of a variety of products that are pro- 
duced in small batches— we will then be talking about economy of 
scope, not economy of scale — acceptable product quality, rapid re- 
sponse to materials and process changes, and full use of assets such 
as capital equipment, energy and materials. 

When will the factory of the future come? This is an often-de- 
bated question. 

There is no question that it is coming, and I don't believe that 
anyone will ever be able to say at one point in time that it has' 
indeed arrived. Bt^ we have to say instead that it will evolve. It 
won*t come tomorrow. But it probably»will take the next decade or 
two to physically achieve that which we know how to do techno- 
logically today. 

Primarily, the delay in us getting on with it, in order ,to meet the 
competitive challenges that I have outlined, is due to the American 
insistence on a management strategy of adapting to change, rather 
than managing change. 

I have submitted two papers to add to the official record, one 
titled, '*How Far Cah You Go? The Integrated CAD/CAM Factory,^' 
and the other called "Management Planning for Introduction of In- 
dustrial Robots," which ^ talk about how, and how fast we can 
indeed achieve the factory of the future. 

The next question I would like to address is, what will the fae- 
.toly of the future be like? ^ 

I think that there are three words that can describe this factory; 
It will be efficient, flexible, and effective. 

What do we mean by these words? Consider efficiency. American 
industry hasJearned how to be efficient in a way unparalleled in 
the world. Simultaneously, we developed transfer lines, mass mar- 
keting and mass distribution. 

During that process, we became known as both the producers 
and the consumers of the world. Efficiency, as we described it then, 
was easy as long as people were content to limit their options. 

But today, the world is different. Qenry Ford said of the old 
, world, that his customers could have any color that they wanted as 
long as it was black. From a technological poir/t of view, the fact 
was that black was the only color thar*dried fast enough to not 
slow down the assembly line. 

In today's world, manufacturing efficiency by itself is not suffi- 
cient to maintain competitiveness. By its nature, it limits the abili- 
ty necessary to direct and jzespond to constantly changing world 
markets. 

Consider flexibility, the second characteristic of the factory of the 
future. Flexibility keeps production equipment economical in the 
face of change. Rather than concentrating only on units per hour, 
which is the goal of efficient transfer line technology, and that 
kind of technology doesn't worry about whether those units have a 
final market, the goal— of flexible automation is, by definition, re- 
programable to do a variety of operations with the same production 
equipment. ^ , 

Humans are, of course, the most flexible workers on the facj^ry 
floor, but today, robots are the -most flexible, economical factory 
workers. More importantly than that, however, robots improve our 



capital utilization. An production n^eds change, the robot can be re- 
programed and need not be scrapped and new tooling bought. 

That is why I think it is important in all of these discussions 
about robots, to compare them not' to people, but to reduction in 
the utilization of capital, capital that is thrown away with ^ap, 
for example, and with energy that is consumed, and need not be 
consumed, and with tooling that has to be thrown away when we 
have the need to change product. 

The third characteristic of the factory of the future— -and I think 
that this is the most important one — is effectiveness. 

Certainly 'the most important characteristic from the workers' 
standpoint. Tomorrows factories must be effectively organized to 
do the right thing with productive and happy people. ^ 

In earlier testimony, you heard about the successful office of the 
future. The concept of effectiveness is more or less the same. In in- 
troducing technology, organizations must change. Effectiveness is 
doing the right thing as opposed the traditional American single- 
mindedness of doing the thing right. 
Effectiveness in the factory of the future is achieved by appl^ng 
^ the principles of computer^integrated manufacturing, 6t CIM. In 
ClMj all functions of manufacturing are organized and controlled 
by an integrated data base. 

This forces traditional organizational barriers to be broken do^^*^ 
and leads to real communication between people, comniunication 
between design engineers and manufacturing engineers, for exam- 



The real promise of the factor]^ of the future is to provide the ap- 
propriate balance of the efficiency of traditional large-«cale oper- 
ations, the flexibility of today's robots on the shop floor, and tne 
effectiveness of tomorrow's computer integrated manufacturing 
systems. 

How will the factory of the future affect the worker? Ip all hon- 
esty, I think that if we go about this right, I can only see benefits 
for all of us. And the consequences of not proceeding, as the previ- 
ous speakers began to allude to, are certainly negative. And that is 
without the technology, we simply Vill not be able to compete. 

I can only, see benefits, as I said, for all of us. And this is the 
opinion being put forth by most of our industrial leaders, and I 
think that it is time tTiat we ^11 start thinking this way. 

We sho.uld be already past the panic 'stage. In England, where 
the reaper was first demonstrated for grain harvesting; its inven- 
tors -were stoned by people .who felt that their jobs were threat- 
ened. 

Back in the 1950's, we wer^ warned that computers would cause 
mass unemployment. Exactly the opposite has occurred. In 1955, 
thefe was a Congressional Subcommittee on Automation that re- 
ceived numerous testimonies that intolerable unemployment would 
result due to data processing automation. 

Since that time, the number of persons with jobs in the United 
States has risen from 63 million to 109 million, certainly not the 
*'doom and gloom" predicted. Data processing automation did cause 
job displacement, not unemployment. I think the same will be true 
with the coming of the factory af the future. 
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Congressional staff economist Richard K. Vedder supports this 
view in a new report from the United States Congressional -Joint 
Economic Committee. He said, "Etistory shows that labor-saving 
technologies have led to improved living standards, higher real 
wages and employment growth. Robotics will raise productivity and 
with that, the material rewards to employers and employees alike." 

How will the worker feel? In my travels while manager of the 
Air Force Integrated Computer-Aided Manufacturing Program, 
which included feictories not only in the United States, but all over 
the world, I we;it tjirough many unionized plants, and of cours^ 
many that weren't unionized. 

Then, as now, as an automation technology supplier, I have 
never been confronted by a hostile work force, or even a hostile 
worker, I might add. Who among us wants to do some of the jobs 
, that were shown on the previous film, such as to spend 8 hours 
hoisting an 80-pound, "white hot forging; or hefting a 60-pound 
grinder while wearing a respirator and ear plugs and standing in a 
sand pit, or putting the same light bulb into the same socket over 
and over again. ^ 

These are the realities of the shop floor. In my opinion, automa- 
tion technology should be used to provide a better life for our work- 
ers, even if our competitors do not force us to automate. 

In June 30, 1980, issue of Newsweek, there was an article by an 
auto worker n^med John Hilton. He said, and I quote, 'Td rather 
be replaced by a machine than compete with one, especially if that 
machine is being run by a foreign worker, producing goods for the 
United States.'* 

Our workers, in my opinion, realize the state of our productivity, 
and our international competitiveness, but they need help, and so 
do al] of our industrial leaders. 

What should be done^ I have outlined four things that I think we 
should begin to think about, and this committee should work on as 
well. 

First, let me say that my recommendations are based upon the 
psychological axiom that "behavior changes before attitude.** In 
other words, I am saying that I think it is time to pick some tar- 
gets and get on with it, rather than continuing to look for better 
data to help us understand the problem. 

In other words, as a nation, we should embark upon a course of 
behavior that simultaneously solves our productivity problem, 
takes care of our people, and leaves us with a positive attitude to 
help prevent the problems we are facing now from reoccurring. 

What are some of the things I think we should do?' 

First, L.recommend that we combine the best of academia, gov- 
ernment and industry— and I should add here that wJ?en I say in* 
dugtry, from my point of view, I don't mean that I am talking 
about the industrial leaders that own th^^ctories, or manage the 
factories, I mean management;with laboiYln my vocabulary opin- 
ion, the word industry describes people that wotk in the factories, 
•and people that own and manage them. 

So we should combine the best of academia, government and in- 
dustry, to sponsor joint productivity improvement programs. These 
programs would try out factory automation ideas in very, very big 
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ways, in ways that should* approach the maghitude of the space 
program of the 1960*s. 

The space program created spin-off t;echnologies, products and 
even whole industries, and I think we are still benefiting from it 
today. During that program, we literally forced universities to 
train people to become experts in computer programing and inte- 
grated circuits. In fact, they were created during that timeframe. 

In that process, we were left with a whole new generation of 
technologists. Companies, at the same time, took that technology 
and turned it into new products, new products that people wanted 
and new products that served their intended purpose of furthering 
the space effort. There was^a healthy synergism there. Government 
provided seed money and leadership to create a climate where 
growth could occur. Jt ended up being economic growth and growth 
during that period in the number of jobs. 

Twice during the past 10 years, we had programs which, I think, 
might have gone a long way in that direction. One, set up a thing 
called the National Center on Productivity and Quality of Working 
Life. 

And the second was called Cooperative Generic Technology. Both 
times, once under a Democratic administration and once under a 
"Republican administration, we lost our resolve before muth good 
was' done. Both programs were canceled before they even got off 
the ground. 

The second recommendation, I would recommend tax incentives 
which would reward our basic industries for investment in manu- 
facturing technology. These t^ incentives or credits should go 
beyond accelerated depreciation of capital investment, which is 
what we have now. I think that is good. We really need to go one 
step further. 

Th» approach of accelerated depreciation, in my opinion, is typi- 
cal of the "new coat of paint*' or "more of the same ' syndrome. It 
doesn't say that this technology or that this investment has to do 
something better. It may well be a 1940 machine tool design that is 
made in 1982, 

Now that American industry is facing the fact that existing tool- 
ing simply cannot compete, it must have financial help to get on 
with the job at hand. Further, J believe we should even consider 
protection or direct subsidies for those industries experiencing for- 
eign competition that could be called unfair. 

Third, trade union involvement. The unions, of course, represent 
the workers. They have to jump on the bandwagon, and I think 
they are. Rather than fight automation, they' must stand up fof 
their rights while automation is being implemented. 

The workplace is going to chafige, and our unions should be de- 
manding that a certain portion of the workers' time be (dedicated to 
reeducation and training the workers for the new workplace. 

In Japan, in most cases, about 25 percent of a worker's time is 
allocated for education. That is also one way that they get lifetime 
employment, part of that time is spent training for the next job. 

In my opinion, retraining rights should* be built into the wage 
structure, the same as vacations and other fringe benefits. 

Fourth, I would recommend the Government encourage technol- 
ogy transfer as demonstrated in the Stevenson-Wydler Technology 
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' Innovation Act of 1980. U that program, were .funded^ application 
offices would be set up to introduce and fnte^ate new technologies 
into the private sector. ■ * ^ * ' 

Tax dollars are pumped into Federal' laboratories while little\is 
done to commercialize the products and processes developed in 
them. 

In conclusion, let jne say that as a Nation, our r^al need' is to 
learn to work together for the common good. As I said before, we 
need to begin to change 'our attitudes about ourselves. The best 
w^y to do this is to practice working together; government, indus- 
try and academia. The Government must pro^de the leadership 
model and a consistent, positive climate for this to occu^. Other- 
wise, it certainly will not. * ' - * 

When talking about automation and technology, w^ should re- 
member that a rising tide lifts all boats. Now.i^rt^'e time for our 
national leaders to understand industry's needs, and to ^ke posi- 
tive action to bring about the factory of the future to the benefit of 
all American worker's. 

[Material submitted by Dennis Wisnosky follows;] 
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^Prepared Stattment of Dennis E Wisnosky, GHovp Vice President, GCA Corp. 

* •* • * 

Good Hornmn La.h*' . ar.d G^^ntlpfry*^: • * ' 



It cjives me great^plea^suie to address this iropoctant comnittee/ ^nd »to share 
wit^ /ou somy.j^^ jfy .jjer.^onal i'cl^as on the Factory of the Future. I base these 
iJeus on* my 15 years of experience in high technology and factory autotnatioo/ 
in f^fj^^nment, acaJemia and in private inJusiry. Today, i will address why we 
need the Factory of the Future, when it will come about, how it will be 
achieved, and, what it rT»>ansi. to t^e individual worker, 

Pii^sfc, why Jof?s ^AiDerica sudjepjy^eem td be preoccupied with the Factory, of 
-? the FOture?^ r think the answer is quite simple. Ajngricaru> need j^bs . Today, 
thet^ are approxinately 257,00rf Ainerican autq york?:^ v^Uecting unenployment 
^benefits. To t^iose who say that autornation- is the cause of this ynenployment , 
let me jxiiijt out that there are less than 20,000 robots at work in'Amera^an 
factories Cc^y. Clearly their "Existence is not- the cause of o\ic problem^ 
Rather/ it can be argued,* that •one Reason for ffigh uneirployment is that robots 
"'d^n^t exist in greater hunbers. ^ • ' a. 

One Jeading industrial l^fc, has been quoted as sayiQg^jthat today American 
industry ^st '•autonate of emigrate." I woufd add 'or expire* to these 
chpxc^s. Clea'];ly, automation is. the ^o^e dhance we have to c^lpete -ylet-aloife 
survive - irvth^ worU? n^rk'fet. • *" 

Ttiere are many reasons for our coii^titi)^* decline. Sorje have to do with our 

own' inability J:o. uhderstanU • th^ nature of international coirpetitiveness. 

Other reasons have to do with t'he fact that other countries are simply better 

;:or^anized," and to a certain Extent, are it^tter equippsed emotionally ' ^d 

- educationally . to deal with the very, vejy c<ftiplex probl^ Of industrial 

productivity. ^ - H » ' ' * ^ 

/. . } " ' • 

'. >fv' 

we^Qomf>ete in rthe «^«rh3- market With courftries which have Jiad national 

productivity programs - we have not. They^have* exported their unenployj^ent^to 

^ t 
Us and artifitally supported their ^si0 industries - ,we have not. They have 

^ adopted "autoniation technplogy to save and Create jobs - we hdVe been e^xportin^ 

.^job^~ to patjupns tlia't ^lave *cheap"^ lal^or. father /than meditating over ^he 

^^possD^e'ne^tive effects of automat lonj tKfey hay^been automating. 
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In opinion, the consequence of waiting fot perfect solutions ys siirply no ■ 
longeT^ccep table. I believe that American industry finally understands the 
problems of productivity and is positioning itself to do something 'aix)ut 
them. We are betting on autoration technology,, including robotics, conputers, 
information management systems, CAD/'CAM systems, factory control systems a^d 
smart processes, to begin to solve some of our basic productivity needs. We 
finally understand that manufacturing is truly based upon techn<^ogy. 
American industry is den^nding solutions no less exotic than those that built 
our chemical and computer ixtrfhstries, not to mention an agri-busin^ss which 
can literally feed the world. 



How f^ 




these tecfinoloqies take us? 



I f|fiU^^^Pf?Ueve that the day is soon at hand when a Single button -will be 
'\>u^d at one end of a factory and the car of your choice will appear at the 
^ther end. Examples do exist, however, that are not far from this ideal - 
prin^rily Japanese, West German, and Swedish exarnples. A Nisson. plant 
apsembles 1300 cars in an eight-hour shift with 67 workers. ^Fujitsu Panuc is 
geared to produce lOO robots a, month in a plant that is practically unnanned 
for two shifts a day. Yet it is described as being only 62% perfect. A West 
German aircraft plant produces machined parts for fighter aircraft 'in a 
totally automated flexible manufacturing system. In these industries, I know 
''of nothing in the United States which comes close. The goal^of the Japanese 
natr^jnal program called MUMS (Methodology of Unmanned Manufacturing System) is 
to Reduce by two orders of magnitude the manpower required to produce certain 
classes of -machined parts. Itiey are sUcceeding, The West Germans have 
combined with Sweden,^ Norway and Denmark in ?n international -'automation 
pro3ect targeted at outdoing the Japanese, 
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Look at. the so-called Flexible Manufacturing Factory built by Yamazaki 
Machinery Works outside o: Nagoya, Japan! itie fact«?ry is intended to run in 
three shifts: five persons on fir^j^hift; five persons on second shift; and 
the third' shift (midniglit to Sj^OO a.m.) is unmanned. Coirpare this to 
conventional machine tooL methods. Hie same production capacity would require 
a totaX of 210 workers running three shifts. The in-process time for this 
factory is three days. It would take 90 days in a conventional factory. Most 
American managers I ^'know look at these statistics and question them. Soon 
they will be able to go to a Yamazaki plant in Florence, Kentucky to see for 
themselves. ' * 

As» Americaa industri^al managers, we have to ask ourselves the serious' 
question: If the Japanese have been able to go this far u^irfc technology 
rargely made in America, how far will they go now*tliat they hive begun to 
invent for" themselves? And they have begun. ljf\ fact, they becfan about 10 
years ago. Today they are hard at work cjbveloping manufacturiAgJ^echnol^^ 
based upon artifical intelligence, lasers, and morphological machines. 
(Morphological machines reconfigure themselves for different purposes.) 

'our answer to this challenge must be based upon still superior technology. 
Factory of the Future technology will not only address productivity based upon . 
output-per-manhour. * It will also address economical production of a variety 
of products in small batches, acceptable product quality, rapid response to 
materials and processes changes, and full .u§e of assets such as capital 
equipment, energy and materials. 
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When will the Factory of the Future ccoe? 

The Factory of the Future is conung, and rather than try to answer the 
question of how fast, let me say instead that it will evolve. It will not 
cone tomorrow, it will take the next decade or two to physically achieve the 
Factory 'of the Future which is tedinologically possible today. Primarily the 
delay is due to American insistfence on a management strategy of adapting to 
change, rather than managing change. I refer you to two of my own papers 
which I have passed on to -the subcoiTOittee.** one entitled "How Far Can You Go? 
The Integrated CAD/'CAM Manufacturing" and the other "Management Planning for 
Introduction of Industrial^Robots," These provide sorae definitive exanples of 
how and how fast we will achieve the Factory of the Future. 

What will the Factory of the Fgture be like? 

I can answer this in three words: 

Etf i(;ient 
Flexible 

Effective ' , 

consider efficiency. Since the Industrial Revolution/ American industry* l»as 
learned how to be efficient in a way unparalleled in the world. 
Simultaneously we developed transfer lines^ mass marketing and mass 
distribution. We became known "^as both the producers and consumers of the 
•world. Efficiency was easy as long as people were content to limit their 
options. Heni^ Ford said that his cust\5mers could have "any color that they 
wanted as long as it was black". In today's wotld, mdnufacturing , efficiency 
by Itself IS not sufficient to* maintain competitiveness. By its nature, it 
limits the ability nej^sary to direct and respond to constantly changing 
world markets. 
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Consider fl^xibiiit/. Flexibility keeps production equiptnent economical in 
the face ot change. Rather than concentrating only on units per hour, (the 
goal of efficient transfer line technology)* %lexible autotnation xs, by 
definition, reprogranirable to do a variety of operations with the same 
production equipoent. Honans are, of course, the most flexible workers on the 
factory floor. But robots are now taking their place as the'raost economical 
flexible factory workers. Most importantly, t^lOugh, robotics ift'prove our 
capital ^Jtilization. As production needs change, a robot can be 
reprograirrysd. It need not be scrapped and new tooling bought. 

Consider effectiveness. Effectiveness, is perhaps the most inportant 
1 characteristic of the Factory of the Future from the workers' standpoint, 
Toror row's factories m^t be effectively organized to do the right thing with 
productive and happy ^ople. However, effective organization goes much deeper 
than worker acceptance of new technology. It is doing the right thing as 
opposed to the traditional American single-mmdedness of doing the thrng 
right. Effectiveness in the Factory of the Future is achieved by applying^the 
principles of Conputer Integrated Manufacturing, or CIM. In CIH, all* 
functions of rranuf acturing are organized and controlled by an integrated 
'coqputer database. Tins forces traditional organizational barriers to be 
broken down and leads to teal cOrrmunication. For exairple, lack of 
cormuni cat ions between design engineers and nanufacturing engineers often 
causes eicpensive mistakes to be made. 

The real promise of the Factory of the Future is to provide the appropriate 
balafice of the efficiency of traditional large-scale operations, the 
flexibility of today's robots on the shop floor, and the effectiveness of 
tonrorow*s cofr|>uter integrated manufacturing systems. 
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How will the Factory Of llie Future affect the worker? 

I can see only benefits for all of us. Ihis is the opinion being put forth by 
nost of our industrial leaders and it is tune that we start thinking ^is 
way. We are already past tlje panic stage. In England, where the reaper was 
first dercnstra^ed for grain harvesting, its inventors were stoned by people 
who felt that their jobs were threatened. Back m the 1950s, we were warned 
that cojrputers would cause mass unerpio/ment. Exactly the opposite occurred. 
In 1955, the U.S. Congressional Subcocnriittee on Autortat ion received nuirerous 
testimonies that intolerable unemployment would result due to data processing 
automation. Since 1955 the number of persons with jobs in the V*S. has ri^en 
from 63 million to 109 million - hardly the 'doom and gloom* prediction we 
heard m 1955. Automation causes job displacecnent, not unemployment. We 
expect the same will be true with the coming of the Factory of the Future. 

Congressional staff economist Richard K. Vedder supports this view m a new 
report from the United States Congressional Joint Economic Committee: 

"History shows that labor-saving techniques h^ve led to improved living 
standards, higher real wages and employment growth. . .Robotics will raise 
productivity and with that, the material rewards to enployers and 
employees alike.* 
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How will the wockec feel? 

In ^ny travels while ranager of the Kiz Force Integrated Coqputer-Aided 
Hanufactaring program/ I went through many unionized plants. Then/ and now, 
as an autooation technology supplier, I have never been confronted by a 
hostile work force. »fr.o arong us wants to spend eight Jiours a day hoisting 
eighty -pound, white hot forgings; or, hefting a sixty-pound grinder wlule 
wearing a respirator and ear plugs and standing in a sand pit; or, putting the 
sanve light bulb into the saw socket over and over again, "Hiese ace the 
realities of the shop floor. Automation technology should be used to provide 
a« better life for our workers, even if our cornpetitors do not force us to 
automate. On June 30, 1980, rte-wsweek carried an article by John Hilton, an 
auto worker. He said, 'I'd rather be replaced by a nachine than conpete with 
one ... especially if that nachme is being run by a foreign worker, producing 
goods for the U.S." Oir workers realize the state of our productivity, but 
our workers will need help and so will our industrial leader^ 

\ 

What Should Be Done ? 

First let me .say that njy reccrrmendations are^ based upon the psychological 
axiom that "behavior changes, before attitude." In other words, as a nation, 
we should embark upon a course of behavior that simultaneously solves our 
productivity problem, ' takes care of our people, and leaves us with a positive 
attitude to help prevent our problems from reoccurring. 
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ONE - JOlUT PRODUCriVm PRDGHAKS . ^ 

Tim, I reconwend that we corbine the best of acadewia, government, an<3 
ifxJustry to sponsor 3oint productivity-' inprovenent programs. These programs 
•ould try out factory autooation ideas m very, very big ways - *n ways that 
should approach the magnitude of the'space program ot, the 1960s.. 

Our , space program, for' exarple, created spm-off technologies, products and 
even whole industries, we are still benefitting from it today. During that 
program we literally forced universities to tram people to becoroe experts m 
conputer programing and microprocessors. IMs created a whole new generation 
of technologists. Ccx:?)anies, 'at the same time, took that technology and 
turned it into new products: n^w proj3ucts that people want to use and new 
products that furthered the space effort. Ttie government provided seed money 
ana leadership to create a climate where growth could occur - economic growth 
and growth m the nuirfaer of 3obs. 

Twice during the past ten years, we had programs which might have gone a long 
way m this direction: fitst, the Na^tional Center on Productivity and second, 
cooperative C3eneric Technology. Both times, once under*^ a Democratic 
administration and once under a. Republican administration, we lost our resoljj| 
before much good was done. 

TWO - TAX INCENTIVES 

I would also recomnend taTmcentives^ich would reward our basic industries 
for investment m manufacturing technology. These tax incentives or credits 
should go beyond accelerated depreciation of capital equipment. Jl^is approadi 
is typical of the 'new coat of painf or -more of the sameV^ndrome. Now 
that American industry is facing the. fact that existing tool^ siirply cannot 
corrpet^, it nwst have financial help to get on with the 30b at hand. Puther, 
f believe we should even consider protection or direct subsidies for those 
industries experiencing unfair foreign eocrpetition. 
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THREE - miQti rWLVEHEJiT 



•nie unions, of course, represent the workers, ihey have to juirp on the 
bandwagc*! as well. Rather than fight automation, they rrust stand up for their 
rights w'-jile automation is being ijrpieniented. The workplace is going to 
change, and our unions sixxiid be deranding that a certain portion of the 
workers' flbme be dedicated to re-education ar^ training. (In Japan, 25t of a 
worker's time is allotted fo^ education.) Re-training eights should be built 
into the wage structure, the saine as vacations and other fringe "benefits. 

POUR - TECHJJDLOGY mNSFER , 



Finally, I reconrend the 
demonstrated in the 
this program were funded, 
integrate new technologies 
into our federal laborat(Jr 
commerciaUae the products 



appl 



an J 



government encourage technology transfer as 
Stevens4n-Wydler Technology innovation Act of 1980. if 
ication offices would be setup to introduce and 
the private sector. ^Tax dollars are pumped 
les and comparatively little is done to 
processes developed m them. 



uito 



In conclusion, let me say that as a nation, our real need is to learn to work 
together for the common goodj ks I said before, we need to begin to change 
our attitude about ourselves. The best way to do this is to practice working 
together: government, industry and academia. The government must provide the 
leadership model and a consistant, positive climate for this to occur. 



When talking about automation and technology, let's remer;t>er that a rising 
tide lifts all boats. How is the time for our national leaders to understand 
industry's needs - to take positive action to bring about the Factory of the 
Putifr4 for the benefit of all American workers. 
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How Far CaU You Go'-The Integrated Cad Cam Factory 
Systema^roup) 

Good afternoon Udies and Gentleoen. It gi'ves tne great pleasure to address 
you in discussing 'How Far Can you - - The integrated Cad "can, Factory', 
in order to specifically address this question as bilKd, I will give you ten 
direct predictions of what sh<xild be p<Sssxble within ten years in the teh 
™st significant technological areas of the 'factory of the future.' I am 
going to answer the question 'How fat can you go?' in a very rote way. The 
nore irportant question is, of course, hc« can this be achieved. I will 
provide you with a rather cook book approach of hc« to convert from the 
technology base to this elusive 'factory o£ the future (FOF).' Finally, let 
^ - up front - give you conclusion - - the technology is really not the 
problem at all in reaching the ^. It is the attitude of its practitioners 
in dealing with people and organizations. 

I'm really .the bridge speaker in this program, as I've discovered today,- 
because this naming we have heard a nu:nber of very eloquent talks on 
organization at even the International level and In the next day and a half,, 
you will be hearing about specific technology successes that others have 
had. For Part, I will leave y<« with the understanding that It Is (1) 
•linkages between technologies, (2) functions that people are asked • to 
perform, and (3) how organizations are structured to integrate people, 
technol,^ and functions that- is nost i:^rtant to transitioning between 
today and the FOP. 
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r^cw for the predictions: 



(1) It will be possible to fully cJescribe the functions of manufacturing, 
its information content and the dynamic interaction of all subsystems^, a 
software architecture will take th'e place of pi;ot plants and prototypes for 
system develcpnent. 5-^ ^ ^ it^ LKtL 

In this statement we are talking about the need for building a road nap for 
the FOP. I believe that the need for and corplexi^y of this roadmap will be 
equivilant to the roadmap that the iUnited states used to get man on the 
moon, -nie need* for this roadmap is really the same as that of a contractors 
blueprint to build a building oj; an 'engineers schematic to build a coirixiter. 
•We never question these needs, yet a road map which plans most conpanies' 
future manufacturing capability almost never exists. ^ 

> 

^^^l^^^f ^ ^"toroated fabrication sUtions, cella and centers will be 
inpleanehted in the areas of sheet meUI, machined part? and coroosites. itw 
COrputer Integrated Factory will be on the horizon. ««iA«iceo. lue 

Ohose are probably, the tHree target based tf^rocess technologies of the FOP 
^ about which we should be concerned. This^ is true singly because they 
represent the greatest magnitude of both present and future shdp floor 
opportunity.' 

(3) Computer power equivalent to today's large manufacturer will be 
avail^le on the shop floor. All manufacturing functions will be integrated 
through a cannon data base structure including planning control and decision 
making. 

Ihis is a very safe prediction, because at least three such hardware products 
will be introduced this- year, software will Uke more time of course, but 
the architecture will show- how-to put it together. 
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(4) CadCao systems/ and I always describe Cad and Cam as a single word, 
will qive way to Cooputer Integrator Manufacturing systems frocn which users 
at all 'levels will access the design-manufacturing support capability 
required. 

in this thought we are talking about the linkage problem being solved not by 
interface between Cad and Cam but by data base interaction between design and 
rnanufacturing. 



i5) Ttiere will be a single integrated capability for manufacturing 
planning, making and administering schedules, planning production, ar^ 
providing production resources. Capacity and facility plying will be 
algorithmically based. Group Technology (CT) wiU support decision making 
far broader than cell utilization on the shop floor, 

(6) Manufacturing control will be handed off from planning ai^J will include 
materials managonent. The ioop will be closed through data input of planning 
algorithms. , ^ 

(7) Flexible centers for sheet metal subassembly and hybrid subassecbly 
will be operational. Inte^jrated fabrication and assembly will b^ on the 
horizon, 

(8) integrated decision support systems will be avail^le for most 
manufacturing functions. Use of simulation for planning and decision making 
will be extended to factory control. 

The Idea is that 'prior to building an autoratic factory we can siirwlate 
entirely how it's going to work. One of the thoughts that continues to amaze 
ine is that we never question the fact that we can take a complex system such 
as a 1A1 aircraft, worth about $50 million, put it into a corputer 
algorithmically, and have a pilot m training operate that 74? through every 
single flight profile possible and, hopefully, make all ofi. his crashes in the 
aorputer. Yet we'll build a factory and invest a billion dollars in it and 
have no rrore than one seat-of-the-pants idea of what^s really going to liappen 
when that factory goes into operation. ^ 
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(9) Robotics vill be ±he physical integration neduuiism of the factory. 

As I will show you later, robotics is a ma3or part of the GCA Corporate 
strat^- But I tend to think of robotics sirtply as being the "sizzle on the 
steak," not the steak itself. 'It is equivilent to the wafting smell of bacon 
and eggs that came from Mama's kitchen and made you want to get up on a 
school day, but' it really did not provide sustenance itself. We realize that 
robots are sexy right now and that is how it should be, but integration of 
information provides more factory productivity improvement opportunity than 
labor replacenlent. 

do) « 'Smart' fabrication and assembly cells will perform "in situ* 
iji^)ection. Good product will, by definition, be the only product. 



Having answered the question how far can you go, next we are going to talk 
about the reason for wanting to make the massive Investments to get there. 

We are talking about productivity, of course. Lack of increasing 
productivity, to every worker, is really sinply seen as a lessening of the 

amount of dollars that one has to show for the work that one is doing. 

J 

Technology, capitol, and people are the three most important parts of the 

productivity^ equation. Technology is number one. It accounts for well over 
# 

half of the productivity equation. The ob3ective, of course, is to invest 
capitol in technology that people need, to perform productively. 
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The technology base for the factory of the future, is (1) processes - 
including machining, forming, casting, forging, drilling, inspecting, 
coating, moving, positioning, and asseiri^ling - and (2) systems - including 
designing, controlling, inventorying, grouping, monitoring, releasing^ 
planning, scheduling, ordering, changing, cormunicating, forecasting,^ 
predicting, and analyzing. What we've found through the years is that we 
have tended to invest more and more resources in process technology, until we 
have the cost corponent of process techno;ogy ^«o^Wl .that it is almost 
inpossible, except by making exotic changes in material^^ to continue to make 
major productivity improvements in that area. Instead what has happened is 
that systems have taken over as accounting for nearly 70% of iranufacturing 



costs . 



Factories of the future will be built by turning co^nents of the technology 
base into products including: CADCAM Systems, Robots, Controls, conputers, 
information, and Smart Processes. «>ese products are then^elves accounting 
for a major new growth industry exj^cted to reach ^352illion in the U.S. by 
1990. It is rxext important to know where to apply ^hSr>oducts in solving 
manufacturing problems. That is, what ace the cost co.^nents of 
manufacturing. In general, they are: finance - 10%, engineerir« - 5%, 
^nagerial - 10%, indirect labor - 15%, direct labor - 10%, and materials - 
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50%. It surprises many people to see that materials by far count for most of 
the oosts of finished products* • Direct ^bor, which is where making 
iirprovements m unit processes appears, accounts for the smallest cost 
coniwient. From this knowledge, we see that we have to address the FOF from 
many points of* view. In my opinion, the Japanese use the three most 
inportant point*s of view: 

(1) Robots - to reduce labor costs 

(2) 'Kan ban" or "Just m Time" materials flow^- to reduce materials 
costs. 

(3) C>iality conroittment beginning with people. 

Recognition of multiple viewpoints causes us to extend the definition of 
manufacturing far above the shop floor. It should now be: 

A series of interrelated activities and (^rations involving £he 
design, materials selection, planning ^ production, quality 
assurance, managesient, marketing and delivery of discrete consumer 
and durable go9d3. 

But if the key to the FOP is integration of technology, then we must even 
further expand the definition of manufacturing to be Ofixiter Integrated 
Manufacturing: « } ^ 



at)e logical J organization of individual engineering, production, and 
marketing/support functions into a cooputer integrated system. 
Functioniil areas such as design, inventory control, physical 
distribution, cost accounting, plann^, purchasing, -etc., are 
integrated with direct materials manageinent and shop floor data 
acquisition and control. 
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•Itiis is the definition that is accepted in the U. S. right now. It was 
published in American Machinist last September and, since It i« mine, I have 
a little pride about that fact, 

' Pron the business point of view, the thing that 15 iirportant about this 
definition is its conclusion, that is: that integration can be done in a such 
a way that strategic plans give way to tactical operations -at known costs. , 



y 

iihat will be gained by true CIM - the goal is to move from ^he factory world 

of today with its: , " 



o High cost labor intensive loosely coOplpd operations 
o unstable use of materials ^ constanQy changing requirements 
o Discontinuous functions whose productivity and return are ^1 but 
inposslble to measure. 

.To Tonor row's world, where factories are: 

o Efficiently integrated and continuous 

o Flexible 'and economical in the face of change ^ 



o 



Effectively organized to do the right thing with jexlum 
productivity and happy people. 
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^ Ttiere are three words here that are crucial/ Efficient , flexible , and 
effective. Any one of those words taken^by itself can be properly viewed -as 
being somewhat motherhood. After all, transfer lines are the most efficient, 
manual laijpr is the most flexible and, whatever worlrs is in the afterthought, 
the most effective. 



The assertion of the FOF is that we can integrate efficiency with flexibility 
and with effectiveness. An example of how is seen in combining Group 
Technology (GT), which gets us very efficient manufacturing cells, with 
effectiveness of manufacturing resource planning (mrp), which has that 'Sill 
doing the right thing at the tight time, ihat is, it is effective. 



^ When will the factory of the future be hoxe? ihat depends on you. The final 
'answer is not technology at^all. ^We will start h^Xe^^to^ive you a more or 
less cookbook approach of how to^^applyj^ technology, if that is your 
interest. ' ' 



First, accept that the FOP must evolve. It's not goinc^ to happen tonrorow. 
It's going to have to haj^n in an evolutioruu^fashion^ planning long 
range and top down, and by implementing short term and bottom up. I think 
that the best way tfo do this is to divide the proftlera up into srall pieces. 
And I'll make the analogy here again with the space program. The first thing 
that the U.S. did was to shoot a rocket into the atn»sphece. When it came 
back down it taught us at least whAt the atirosphere was like. The next 
advance was to circle the earth, then the moon, an^I then to the moon and'' back 
with no people and then to the moon and back with people. 



V 



122 



119 

I would like to think of the fact ocy in simllac tenos. If we look at 
factories top down in terms of being conposed of centers, cells, stations, 
and processes, each at a lower level of conplexity,, then we can inplement in 
the reverse order. In other words, take the problem wherever it is found and 
ad<}ress integration in a piece rreal fashion over a long period of time but 
with the linkages known, in advance. 

What happens at each one of those^levels in \he hiearchy? At the process 

level we 'make,* At the* station we 'move,' at th^ cell we- 'monitor and 

control,' at the center we 'manage,' and' at the factory we- 'direct.' Next, 
, we -roust look at. the component parts fran the technology point of view at each 
ot the levels. / . ^ 



!unit' processes do the traditional work; they also account for only 20-30 
percent of the product cost. Systens are the life blood of the organization; 
they-mawige^the flow of information and control the flow of 'materials and the 
scheduling of people and machines. Ihey also account for 70-80 percent of 
n^>;i' maieriai product cost. Therefore, the majority of our attention should 
properly.be in this area, but it is the most difficult area^with which to 
deal, peveloping integrated systems demands total comnitment for the long 
tenn. Significant investment is required, and if the system is to truly work 
in an integrated way, it must be designed top down ^fore the first subsystem 
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is built. At the same tiwe, keeping in mind the teal pressures and needs to 
pay as you go, there r«st also be shorfc-term payoff, jiherefore, the systems 
oust be built bottccn-up. 

The top-down plan^ttociHup build idea is well accepted" and eafey to 
understand. The problem becones how to translate this concept into an action 
plan. This problem becomes largely one of syntax and semantics, that is 
meaning and form. The objective "is to build the fac^ry, but we mst start 
with the basic process, iherefore we should follow a strategy of: 

PLAN LONS RANGE 
AND 

TCP DCWN 



PACIORy 

CENTERS 

CELLS 

STATIONS 

PROCESSES 



OJIIi) SHORT IBRM 
AND 

BOnOM UP 
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Planning : The idea is to plan top c3own fcoo the vieypDint of an integrated 
factory. ISie sequence of centers, ^lls, A^ons, and processess reduces 
the problem into successively siwller entities which can be readily 
understood and dealt with. Building : Ihis is a bottonnup affair, which is 
the reverse of planning — it moves frotn processes to stations to cells to 
centers, concluding with an integrated factory. Processes are totally hard 
technology and easy to unds£$fc«^^- ^ sequence is moved up, processes 
*re integrated by soft technology into stations, stations into cells, cells 
into centers, and centers into a factory. Specific exairples will follow of 
how this can work. 

First, how do we plan top-down? We start off with the idea of an 
architecture, a blueprint, a roadmap.. . .a roadnap that is very detailed. 

Its purpose is to: - - 

FULLY DESCRIBE THfi FUNCTIONS MMWPACTJRINS, ITS INFOWATION OONIEWr 
AND m ofNAMIC INIERACnON OP ALL SUBSYSIBIS 
» 

With this architecture we can model and test' planned improvements in our 
factories prior to going to iron, that is, before making a major investnvent 
in facUities or cor^Hiter software, 'ficercise of the architecture win thus 
eliminate 'the surprises which today occur in systems inplementation, 
surprises which result in missed schedules and increased cost. 
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The best way to explain the sequence of bottom up build Is by exarple. Bach 
of the steps in the sequence •process - station - cell - center - factory" 
has bpth a hard technology and soft -teclmology viewpoint, ihe practical 
approach to the FOP is from the pcpcess so we will start there* 

ProQ the hard technology viewpoint, we have a choice -^^f how to make a 
particular part, for exanple (1) by bulk defomation by extrusion, (2) sheet 
forming by deep drawing, {Z^ machining by shaping* Economics should cause us 
to decide which one of \hese basic processes to use. The soft technology 
viewpoint of process allows us to. ^examine ^ materials, tooling effects, 
equiprcnt characteristics, ""and, of course, part geometry with respect to one 
another for each process choice. We consider the nost econooical way to put 
these parameters together, cxir objective is to match the 'best" process with 
the v"best', material at the 'best' time, given part geometry. Best^ is a 
relative term. When lookijig ^t tooling effects or equipment characteristics,, 
for exairple, in one plant 'best* may be different than in another .plant for 
the same part. We must decide what is 'besf by using information within the 
ccxiputer,- which is presumed to "know" the situation within each plant. 

Stations are integration of processes. The hard technology viewpoint of the 
station, for exanpie might show tobots <3oing grinding, debarring and 
loading-unloading processes. It is clear that the process together with the 
robot ch^es the process to a station. The station from the soft technolpgy 
viewpoint ha?* to jdo -with how we control the station. ^ The part program comes 
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f roo JAe cofrputer, so that it is not possible to perform this process within 
this station without a part program. In other vords, it cannot be done 
manually. Adaptive controMs also an* assuioed input. Output for the station 
is nothing rore than a . coirpletion signal, everything is o.k., or is not o.k. 
Adaptive control provides the oppo;:tunity to keep things within certain 
liidits. 

cells are the integration of stations. Prom the hard technology viewpoint of 
a cell, we might have a punch press, a conveyor, and a robot. We saw, in the 
definition of a station, that when a robot is integrated with a basic 
process, a station is created. A cell, in general, is the station integrated 
with sooe material manageinent device. In this case, it is a conveyor and a 
vision system. Here the beneQt of the soft te<±nology viewpoint begins tb 
becone clear. For exanple, with the fabrication data created within the 
design function, the inspect part infori^tion is added during design, not as 
an afterthought. We have gone, then, beyond today's approa'ch of showing the 
caj:«ra a part and then telling the coirputer, 'if you see this part again, 
identify it." At part creation, the information is put into the same data 
base that is used at the cell on the shop floor. Ohe only signal from the 
cell is that it is either done, or that it is not able to' cortplete its 
assignment . 

tte integration of at least t«o cells is a center. Fran a hard technology 
viewpoint centers have been described many tiroes, for exanple, robot welders 
along a car body assembly line. It is again, however, the soft technology 
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viewpotnt that Is most critical. Itiis is because here is where shop floor 
decision making occurs, for example: material^ requirements planning, 
capacity planning, machine assignment, WIP miniioization, and cell definition 
based apon Group Technology, ihese iranufacturing centers are what people 
cociionly speak of today as an FMS, although the^term should be expanded to be 
any type of flexible fafajrication or asseirbly. ihe center soft technology 
viewpoint of the roost conplex center which is operating in the world today is 
at MBS in Augsburg, West Germany. 

The MBB setup has 24 jiachine tools, most of which are four or five axis head 
changing machines, m this system tools are transferred from the tool crib 
area automatically in overhead pallets. Raw material reaches the machine 
tools automatically and finished parts are taken away from them 
automatically. There are stacker cranes for .tools, raw materials and 
finished parts« This system literally runs by itself through a control 
center that looks much like an airport control tower. People do the 
watching. Machines do the working. This systiem gives all of us some targets 
to shoot for. 



Machine utilization in MBB form stand alone machines went up 44% — that is, 
fixed assets are being used much better. Oorijespondingly, the number' of 
machine tools could be decreased by 44%. This decreased floor space, the 
nujTber of people decreased about 30%, and thruput increased 25%. Most 
inportantly, the initial cost was actually lesp, primarily because of the 
fact that fewer machines had to be bought. This was so much so, that it even 
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coopensated foe the systena technology developcient so the total initial cost 
was less than it would have heeif conventionally. The roost iinportant nimtec 
is the bottcra line, in this case, a 24t increase in annual return is claimed. 

Today there are 70 to 80 Direct Numerical Control systems in Japan. Of that 
nuntoer about 24 are of the KBB type, in western Europe there are 24. In the 
United States there are 12. But, most significantly, the nuiit)er in the U.S. 
has doubled every two years since 1972 when this technology was introduced 
here. 

The MBS"" systera is the best exairple of what can be achieved designing in a 



top-down way and building in bottonHup manner, in more general terms, 
remembering that the center is an upward integration/ the cell-station 
process scenario contains: 

imdepehdemt/multiple wcrk celi^ 

FLEXIBLE ROOTING 

AOrOmOB) PART HAra)LING/ TSKOSPm, CRGAHIZATIOH AND STORE 

opmnoN FHOM FAcrcRy oomnoL 

A SYSTEM 0nGANI2ATI0H TO PERMIT PBASHD DEVELOPKQfT AND 
IKPLEMENIATIOH AND ADDITXOH OP NEK CBLLS-SlSmONS-PROCESSES 




Q U-510 0 - 83 -9 



126 



. TOE ABILIIV TO ACCOMMODATE CHANGES IN: 



Wr SIZE 



WORK LOAD 



TBCHIXXjOGY 



What we ace talking about now is not adapting to change, but managing change 
from "top to bottom. The objective is to be able to integrate ^Centers into 
the ccrputec integrated factory. While «fe are not talking about tomorrow, 
the next 10-20 years is well within' the realm of possibility. To be sure, 
we roust have some i^hnology first that is not yet here, but it is on the 
|iorizonl > 

tJOW, to prove td >nDu.'that this dppeoach is much more than theory, let me 
point out that at least three,, major coitpanies/ including my own, are building 
a^ business bafe^ on this idea, as are several venture capitalized firms. Ihe 
E^uence that I described was created by the O.S. Air^ Force during the- time 
wiien I lead the'lCAM program. In fact, the Process, s'tation. Cell, Centejc 
-bu^ildlng block scenWio describes the. four coirponents of my own Industrial 
Systems (jkoujf; ... v^: 
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We look at the corrputer integrated factory then as being the evolution of 
integrating these processes, stations, cells, and centers, into the FOF. Now 
that the cookbook approach to the FOF is understood, is it enough? I think 
not. Really building the POP will take a ma^or change in the attitudes of 
most of us. We need to eirtark upon a course of self brainwashing that causes 
us to seek excellence, not opportunity. For exarple, in Japan, Fujitsu Panuc 
talks about a factory which they apologize for because, in making its 100 
robots a ntonth, it is only 62% perfect. Yamasaki is building a coppetitive 
plant to make robots, and they premise that it will be better. 

What are we doing? I think that we are trapped by our own attitudinal 
problems. I>et me give you some more AmericarV' Japanese examples, since I have 
spent quite a bit of time there, in almost every Ja^nese newspaper there 
are daily articles about robots. Not about problems with , them as in our 
publications, but about how yell they work and how much investment is being 
made and how good that investJWnt is. By contrast is an article which came 
out in a major U.S. magazine last week which questioned the good sense of 
major U.S. conpanies investing in a business market that was only a 150 
million dollars in 1981. Uiis-is an exarple of our attitude problem. So 
what if the robot business^ will be $2 billion In 1990 and that without it we 
may as well say goodbye to our other businesses. 

Next is our preoccupation with thinking that there Is a union problem. I 
believe that the UAW knows that the 2000 or so robots In the U.S. are not 
responsible for m(?re 4hto,2Q()/M0 pAW members being out of work. I have seen 
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no evidence that unions are ^ problem lo our lack of automation. I think 
that the whole thing is a "red herring" disguising managers who are 
thejnselves not willing to accept inevitable change. If the tmion excuse 
doesn't work, they talk about economic justification. I've never met an 
industrial engineer Who, when given the answer, couldn't tell nvanagenvent bow 
it came about. It is said that Robert Macnamera, back in the early days of 
the application of operations research in the DoD, had a job to fill for 
^ which had interviewed three industrial engineers. Ihey were all three 

sitting in the entryway ready to go m for the interview, the first one went 
in, came back dejected and related what happened. *Hell, he asked me how 
much one and one was and I said two — MactJamara says that's not the right 
*^answer, no imagination." Ihe second goes in knowing now what question has 
beeil asked and he is waiting for it. He says, "in binary arithmetic it's one 
- zero, which is the same as two." MacNamara says "smart aleck" and throws 
him out the door. The third industrial engineer goes in, whereupon MacNamera 
repeats the question. The third candidate looks at him, smiles and says, 
"well boss, what do you want it to be." I am certainly not advocating the 
inplications of that approach, I am only saying that we should all be willing 
to accept the basic uncertainty of our lives and take necessary risks whether 
they can be precisely calculated or not. I think that the question of How 
Par You Can Go, has to do with the old pyschological axium of behavior 
changes before attitude. I'll give you one last example of the effect of 
attitude. "fliis one, i think, typifies what is probably the correct 
percept lolv^of service in four different countries, it is a personal stoty^^ 
and it has nothing to do with factories. Recently, in the Okura Hote^in 
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Tokyo, I lost my luggage key, Samsonite luggage, Samsonite American luggage. 
Samsonite Anierican is different from Samsonite Japanese I found out, but it 
didn't natter as I called downstairs. "Yes sir, cocne^down, we can solve your 
problem." I went down, the bellman had a box, and in that box perfectly 
organized on boards, on hooks, there was a luggage key for every piece of 
luggage that I've ever heard of and roost that I hadn't heard of. He gave me 
the key that needed. I opened the suitcase. Itie problem happened again on 
the same trip in London in a ma^or hotel. First off, the bellman couldn't 
understand American, but he said, "Yes, I think we can solve your pr<>blem,' 
He proceeded to dump a one cubi^c foot box on the desk. For an hour, I sorted 
through it and finally found a key that was close. Later, in Seattle, I 
thought I'd try the same experiment. I was told on the phone that I 
shouldn't bother to go to the desk, they couldn't help me. Before you laugh 
too much, let me tell you that I tryed the same thing here last night and no 
one answered ,the phone. Clearly, this little exairple indicates an attitude 
which may be as siirple as "be prepared" manifested as behavior which we 
somehow now expect as the norm. 

The Japanese people got to this point by deciding how they wanted to be and 
then managing the change necessary to make it happen. I think that as long 
as we continue to think about reacting or adapting to change, rather than 
• managing change, then we're never going to find the right wave to ride. 
We're siirply not going to do it. \ 
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We have to learn to stop adapting to ^change and instead deciding what we want * 
the world to be like and then coming up with the program to manage that 
change. I think the French have just done that in the program which was 
described here earlier today. In the U.S. Government, it was decided three 
times in ten years to manage our change into* a more productive nation. We 
had under the Nixon administration a thing called the >Jational Center on 
Productivity and Quality of Working Life, or nCOP. Its idea was to 
demonstrate the benefit of productivity urproving technology. Before 
anything got going, administrations changed and President Carter abolished 
the center. Carter, after two years, decided that there was a productivity 
problem. He started a program in the Department of Commerce called COGENT, 
cooperative Generic Technology with nearly the same purpose as NCOP. Ju^t 
about the time it was about to do its first good thing, it was abolished when 
President Reagan was elected. President Reagan/ perhaps/ learned a little 
bit faster than the Carter administration, because within his first year he 
started the Productivity Counsel. However, the first thing the leader of the 
Productivity Counsel did was to go to Japan to talk to the Janpanese about 
not shipping cars and other products to the U.S. Clearly, none of these 
programs went far enough to change the behavior of American manufacturers. 

In the final analysis, the question of How Far Can you Go is an individual 
one. Let me offer, none-the-less, what I believe it is that we need to do to 
go as far as we can. 
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First: Decide how far and how fast we waat to go. I really believe it's 
•within our power to make that decision and if we stick with it we'll make the 
changes necessary to Recover .our way of life. 

; • - • ' 

Second: Develop our own game plan and stick to it in spite of the criticisms 
that are going to ccoe fj^ra those who insist on maintaining the status quo. 

Itiird: Abandon the idea of instant turnaround. Wfe have instant cotfee, and 
instant glue. We want instant turnaround of multi billion dollar 
corporations, or we want, for benefit of investors in venture capitol 
firms, instant success. We need to stop trying instant turn around. We need 
to go planned, measured, iterative, that is to say — managed change. 

Fourth: We need to start to reward the leaders. And I define the leader as 
being a person who can lo^ beyond the action which is guaranteed to insure 
this years bonus. And instead, build a business with interests of the 
cocTTtiunity, the conpany, and, most iirportantly, with their childrens' futures 
uppermost in their ramd. Profits will cotne, but profits cannot be our number 
one objective or we will in fact not find them. 

Fifth: I think that as managers and leaders ourselves, we have to begin to 
change our own behavior by starting to ask ourselves and our associates, both 
subordinates and superiors, why not instead of vrtiy. , 



r 



Why not try. 
Why not excel. 
Why not persevere 
Why not win and more 



Again, thank you very much for the 0K>ortunity to speak with you here today. 
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Management Planning roH Introduction of Industrial Robotics 

(Presented to National Association of Manufacturers annual policy meeting, Shera- 
ton Washington Hotel, Washington, D.C.. Martfh 18, 1982, by Df nnis E. Wisnosky, 
vice president, GCA Corp.) 

Good Afternoon Ladies and Gentlenen. 



It gives rae great pleasure to meet wi«i you toQay and to talk ,^Hout planning 

^ \ 

for the introduction of robotics. ' ' 



Let TO begin by saying that planning in any technology area, pajtticularly one 
thdi||^^einerging, is a delicate balancing act of sticking to a very long term 
Strategy and being extTemely flexible in giezing oppor^t^^ties that from* tlitie 
to time just seem to pop up. Also, i maintain that success often cones from 
looking in places where others sijrply did not Ibok at all. And, I would bet 
that ten years from now, wHile ^11 of us sitting in this room will have 
roborfcs technology in .place, in roost ^ases it will not be doiJig. qui bp the 
.things^ that we are today expecting, and will be Raying off in ways that defied 
today's ability to pcedict them. Using traditional approaches, things that 
turn out to be significant are most often not on the problem list at 'all. 
Obey are instead, most often, something new which is discovered in the process 
of doing; " . j 



Technology planning bejjji^-^ith -a l^fecast. For a product developer such as a 
robo^ ccftpany, this 'Precast is an assessment of the market, in other words, 
what problems will how many customers want to solve during the next weeks, 
months, ann years, etc Next,, the developer asses^s capabilities required to 
, economiceSj^ solve those problene, and when^S^ through development or 
acquisition -> those capabilities can be brought to the market. For the robot ' 
customer, who has his own product to bring to the.^ntrket, the process is done 

r ^ ) 

in reverse, ihe quea^oning sequence is, here are the products I want to 
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make, what pcoble^ vill I have in making then, whece can X find solutions to 
those pcoblejns. Sucqess to both pacties comes when the eight solution meets 
the cight^coblem at the eight tiro. This is faidy easy when the technology 
custooec is looking foe Incremental solutions, lhat is, a small impcovement* 
It often becomes a roll of the dice however, when the objective is described 
in such terms as the "Automatic Factory of the Future" (FOF). Even though we 
all can now agree that this is bhe objective that we, as a nation, must have 
to regain our competitive position in world markets. 

In ray opinion, plcinning for even the seemingly roost siirple problem m moving 
toward thi^Automatic Factory begins with a global look at the character ics of 
the entire factory from the t<^>-<3own point of view. Let^ roe^Be^in with what I 
believe are^ie^/three most significant characteristics of th^ Factory of th$ 
Future. v * ' , 

Efficient « ^ 

Flexible 

Effective 



What is efficiency? Since the Industrial Revolution American industry has 
learned how to be efficient "in a way unparalleled in the world. 
Simultaneously develc^ing tranafer lines and mass marketing and distribution 
to sell their output, we became known as both the producers and consumers of 
Ihe world. Efficiency was fairly eetsy as long as people were content to limit 
'their options. Henry Ford said that his customers could have «*any color that 
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they wanted as loog as it was black*. The reason for that was his available 
technology, in fact, black was the only colbr that dried sufficiently fast to 
enable continuous production, in today's terminology, factor ies> must not only 
be efficient,, that is each operation is perfonned with the necessary *speed, 
but they must also be efficiently integrated and continuous. Integrated and 
continuous then brings into the production scenario the utilization of no more 
material than is absolutely necessary and begins to eliminate th^ 
discontinuities in manufacturing which in many cases rob even the roost 
efficient operations of, the benefits which were designed into ^thera in the 
beginning, in today's world, if manufacturing efficiency by itself is 
suffic^t to maintain oorpetitiveness by its nature, it limits the ability 
necesferyT^ both direct and^ respond to constantly changing world markets. 

^ ■ i . 

Plexib^ty has to do with the idea of production equipment .remaining 
economical in the face of change. Rather than thinking of units or parts per 
minute or per hour, such as with the roost efficient transfer line technology, 
flexible automation is by definition reprogrammable to do a variety of 
different piece parts on the same production equipment. Humans are of course 
. the most flexible workers on the factory floor, but today robots are taking 
their place as being the most economical flexible factory workers, ^e area 
of flexibility is where robotic technology really comes into its own. Here we ^ 
can have the same reprogrammable machine utilized on a multiple purpose 
assertoly line for exanple, where it is perfotming the welding operation on 
every car mcxJel that the manufacturer has. The robot controller only needs to 
be told the difference fian model to model one time, and it performs 
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unecclnglY everaftec nevec stopping to ces«t and n^vec taking a coffee bcea)?. 
Most icportantly, howevec/ as pcockjction needs change, the* rpbor^^Si- be 
ceprogfaiaaed, it need not be scrapped and new tooling baight. Ihfe'^o ur 
capital utilization is also licproved over conventional Kard/^iwt efficient 
automation. '0 i^/' 




The thicd idea - Effectiveness, is perhaps the cost iji?»t,^t of the |hcee in 
the long run and particularly froca the hto^ point lof'^J^J. niat is, 
tooorrows* factories must be effectively organized to do the right. thing with 
productfve and happy people. 

> 

In planning for the utilization of robots, a question about their acceptance 
• by labor unions always cocres up. It takes forms: (1) Robots will naturally 
replace people and there- will be^ mass unenployrnent, (2) Ihe few remaining ^ 
workers in our factories will reject their steel collared partners. With 
respect to the first point, I ask you to ponder the dichotocny that there are 
nearly 250,000 American autoworkers out of work today and there are less than 
200O robots working in American auto factories. In this case, in my opinion, 
the problem is Japenese cars not American robots. Recently, a congressional 
task force spent' cons ideraf)le time examining the potential of the problem that 
robots ms^ displace workers and concluded that robot introduction into the 
work place will be the saine as cooputers in the 1950 *Sr. It will in fact add 
workers, not cause Unetployment. We roust naturally plan for re-edjcation and 
training, or we will indeed have serious problems with the second concern - 
worker acceptance of robots. However, effective organization is irich deeper 
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than worker accept^ince. of n*w technology. It has to do prunarly with the Idea 
of doing the right thing as opposed to ^th^traditionai American single 

, ciindedness of doxng the thing right. An effective organization ^is one which 
recognizes both the need for functional specialization, such as manufacturing 
and engineering, but more critically recognizes that a relay race m whidi one 
teara has the fastest tunners but loses time in handing the baton off from one 

- to another is of no more value than a team of slow runners. What happens when 
people Iclse sight of the need to do the right thing? A couple of years ago a 
well known book recounted the^tor^* of a major car cocpany where the marketing 
departinent n^ake a decision to introduce a mfissive narketing campaign for 
4-cylxnder engines in econocnv^ cars while at the same time the nanufacturing 
department concluded that since cars with 4-cylinder engines were not being 
sold, it should iin^diately stop their production. In this parti^lar case, 
sales ^re lost much money was spent, and there were many unhappy custorbers. 
Both org^izations were very efficient in their decision making process and 
also negotiated manageffseat flexibility but neither decision turned out to be 
effective £ot the organization as a whole. 

. • ' • , ' V ' • 

Ate these three ideas o£ Efficiency, Flexibility, and Effectiveness mutually 
exclusive? Certainly not. In i^ct, thinking this way will almost certainly 
guarantee failure in planning for introduction of industrial robots. It is 
this very problem that is largely responsible for our present situation ot not 
being able to conpete with other industrial nations of the wprld, particulary 
Japan. While we have been preoccupied with ^^^^ creating the most efficient 
production units in the world, such as Detroit's transfer- lines- or insisting 
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upon using people rather than autocnatloo/ such as ifi virtualy our entice 
electronics industry, or catering to the often whimsical njeeds ,of rugged 
individualists denanding a rigid work place where an electrician roust be 
called to replace'a fuse; and where there is utter <Siaos on Monday mornings as 
workers bid for the weeks' jobs; and where manufacturing engineering routinely 
redesigns the products of design engineering because they cannot be built - 
our international cccpetitors hav^ integrated all three ingredients necessary 
to be successful in tomorrow's manufacutur ing world. ihey have indeed 
cortoined .efficiency with flexibility with effectiveness, ihe results are only 
too obvious to us today. 

How did our conpetitors get this way -while we literally languished in 
respective ruts? I believe that we either consciously or uncortsciously 
adopted a policy* of adapting to chax^e, while they adopted a practice of 

managing .change. The difference is obvious. Adapting to change requires no 

t 

plan at all, one siirply goes with the flow, as it were. In' managing change, 
either an individual or a firm decicles what the world should be like, jand then 
takes steps to make it that way*i Ttie latter approach Vloes indeed require 
careful, thoughtful, and cort^iderate planning. 

Just how inportant is plianning. I contei^d that if the policy is adapting, 
rather than managing change, it is probably not important at all. However, 
adapting to change, as history proves, seldom works, instead, managing change 
is the way to make continuous*^gnificant progress. Let me give you a 
historical exairple: t^he French built the Su^z Canal after the Bnglish fafled. 
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and the U.S. built the Panana Canal after the French, fresh from their Suez 
victory failed. In fact the French failed twice - why? Assune that all the 
participants had the saioe desire. First the British were almost bankrupted in 
building the Suez canal. A sea level canal, that is, a canal that did not 
require locks. They did not realize the need for an essential ingredient — 
the steam dredge. Without the steam dredge, it was itrpossible for manual 
labor to keep stlt outi of the diggings. The French were successful because 
they 'Recognized the need for a new technology without which they would 
certainly have failed as had the British. 

But, adapting that technplogy to build the Panama Canal did not work for the 
French. They failed twice, 'because of two problems. First, that the dredge 
did ngt work on solid rocks, and secondly, that malaria killed workers- faster 
than they could be brou^t to South America from France. Thousands of people 
died from a disease whose cause wasn't ever found. Then came the Americans, 
three problems were recognized. One: there needed to be a cure for malaria, 
two: there, needed to be a way to eventually move mountains, three: there 
needed to be a way to secure the ri^ts to the shortest distance between the 
Atlantic and Pacific Oceans. Before the first rock was moved, the cause for 
malaria - mosquitoe was discovered, and quinine was invented for its cure. 
TWO, nitroglycerin the basis of dynamite was invented in a totally unrelated 
event, but its need was^ recognized and it was then planned to be used. Three, 
a revolution just happened to conveniently occur for the United States wherry 
Panama was created from Cpluirt>ia at exactly the place where the United States 
had decided that the Canal should be built. Panama of course immediately 
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granted the rights to the Canal zone to the United states in perpe^lty. So 
it was, that two of the three ingredients necessary for sucpess were managed 
^ to occur and the third was recognized' to have occur«^. put togethec, the 
project was a success which we still benefit frpm''today. 

ae second exanple of managing chi^nge on a monumental scale occured in our own 
lifetime. with one statement, John Kennedy created the technology of 
microprocessors £ind ,j^'unched us into the ccrputer age when he said "...the 
Uhited States .Will have* a man on the \oon by the end of the decade". He did 
^'not exaptiy say when or how, but set the wheels in motion for tremendous 

chaiige to be managed over a period of many years, and of course we are still 

y' 

all benefiting from those changes today. 

Let me conclude the theme of managing change by particularizing it to your 
introduction of robotics into manufacturing. 

First , one must of course have' a goal. I propose that it b6 the best 
co(it)ination of efficiency, flexibility, and effectiveness for your particular 
situation. Certainly I would not presuppose to say that it is an equation 
that is one third * one third - one third of the three essential ingredients, 
but I would say, that every solution, every successful solution, will have 
some combination of each, rather them be primarily geared towards one of the 
three. 
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With this out of the way, there are five additional eletoents with which we 
haVe to deal. !he first is workers - system integration; or how the worker 
gets involved. ir> the use of .robots in the shop. Ihis has to do with the job* 
process, perceptual feeUngs, sensory feelings/, cociaunicatibns, and control. 
The use 'of the robot rust make the worker f4el better about his job. ihis 
will occur provided that the machine is explained to the worker. It nust be 
explained b)^ looking at the workers specific environment, the interface the 
* wocker has with the robot, what the worker does* in the performancef loop, and 
does the worker have anything to do with making certain that the robot Is 
doing its ^ob. Secondly, education - does the worker have the opportunity to 
both learn and to Inprove the workplace. Is tUte allowed for a formal 
education process to not only teach the worker the new job, but also provide 
sufficient knowledge that the worker actually self improves the environment or 
makes suggestions £<5r Its Irproveroent. In short, is there logical growth path 
for advancement* Thirdly, how we explain the <i)ange which will occur to the 
worker effects the workers acceptance. Is controlling data an4 documentation 
clear and consistent? How do we tell the people what it is that they are 
supposed to do? And how can we then tell that they have done it. If they do 
not understand then they truly can not be j?xpected to care.' Fourth, our own 
management attitude. And this is where the rub really Is, I am convinced. We 
hide behind our reticence and often are more comfortable with mainbalning the 
status quo' than taking the effort to manage change. Technology change by 
engineers, without the corresponding organizational change by management will 
not only cause the robot application to fall, but the situation will probably 
actually worsen into a less productive situation than had autpmatlon not been 
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tried.. Fifth, ovefaU ecployee notivation and morale. Motivation and morale 
must be cdnsidered in each individual application of a robot, whereby the 
enthusiasm of the corporate level rubs off on the individual worker and in the 
process proof is provided that what they are being asked to do really does 
matter in the long run. 

Where does all of this lead us? Certainly you have the feeling by now that we 
are not Ulking about quick solutions to sinsple problems'. Vfe should expect no 
less. Certainly the world that we have created took a long time for us to 
make it this way and our application of solutions should be expected to Uke 

0 

no less time. However, if we accept the concept and philosophy of mariaglng 
change rather than adapting to change we will all certainly feel much more 
comfortable in the process of change. Ihls must be true because we will have 
a much clearer idea of whether or not we are still indeed on the path that we 
have chosen for ourselves. 

with that, I thank you very much for your attention, and will be. happy to 
entertain any questions that you might have. 
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D. E. WISNOSKY TESTIFIES BEFORE 
HOUSE LABOR STANDARDS SUBCOMMITTEE 



Washington, D.C., june 23, 1982 - GCA Group Vice President 
Dennis E. wisnosky recommended that government, academia and 
industry join together m joint productivity improvement 
program* to further the development of factory automation, in 
testimony today before the House of Representatives Labor 
Standards Subconuti ttee here. 

Mr. Wisnosky said that to increase productivity,. American 
industries need to "try out factory automation ideas in very, 
very big ways.- By forming joint productivity improvement 
programs, the government will "provide seed money and 
leadership to create a climate where growth could occur — 
^economic growth and growth in the number of jobs." 

American industries today must ^compete in a world 'market 
with countries that already have national productivity programs 
and are automating their manufacturing operations. "Automation 
i« the one chance we have to compete -- let alone survive — io 
the world uiarket," Mr. Wisnosky said. 
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Mt» Wisnosky also tecoianended tax incentives for industries 
investing in nanuf actuting technology, "These tax incentives 
oc credits should go beyond accelerated depreciation for 
capital equipment," he said. "Further, I believe we should 
even consider protection or direct subsidies for those 
industries experiencing unfair foreign competition." 

Even if worldwide competition does not force American 
industries to automate, automation technology would increase 
employment and provide a better life for U.S. workers, said Hr. 
Wisnosky. Although automation will ciuse job displacement, Hr. 
Wisnosky likened the efiect of automation on U.S. employment to 
that of the growth of the computer industry. "Back in the 
1950s, we were warned that computers would cause mass 
unemployment. Exactly the opposite occurred," he said. 

Rather than fight automation, Mr.' Wisnosky said, "our 
unions should be demanding that a certain portion of the 
workers' time be dedicated to re-education and. training. 
Retra).ning rights should be built into the wage structure, the 
same as vacations and other fringe benefits." 

As his last point, Mr. Wisn<^sky endorsed the Stevenson-^ 
wydler Technology Innovation Act of 1980. li funded, this Act 
would encourage technology transfer between government 
laboratories and private, industry, by establishing application 
offices to integrate new technologies into the private seotor. 

Mr, Wisnosky spoke in front of the ' Labor Standards 
Subcommittee durirtg* their hearings on the effect of Aew 
technology in the American workplace, Mr. wisnosky is a GCA 
Vice tPresident and Group Vice President 'of the GCA/lndustrial 
Systems Group, and directs all GCA efforts in factory 
automation. He has had 15 years o£ experience in high 
technology and factory automation in government, academia and 
in private industry* 
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Mr, Miller. Thank you. 
Mr. Bittle? 

STATEMENT OF WILLIAM BITTLE, ECONOMIST, RESEARCH DE- 
PARTMENT, INTERNATIONAL ASSOCIATION OF MACHINISTS 
' AND AEROSPACE WORKERS 

Mr. Bittle. Yes. Thank you, Chairman Miller, Mr. Ratchford. 

I am an economist at the Research Department of the lAM, 
which represents over 800,000 workers in a variety of industries, 
including aerospace, air transport, machinery manufacturing, ship- 
building, electronics, and other high-technology industries. 

Our membership is a mixture of skills. Currently, about 32 per- 
cent of these members are highly skilled craftsmen, with another 
56 percent being semi-skilled production workers, 

I welcome this opportunity to share with you the lAM's views on 
this important subject. In my submitted testimony, I have attempt- 
ed to touch on our major concerns and activities with respect to 
technological change. 

As an ^ganization of workers, our focus with respect to technol- 
ogy is its impact in the workplace, and on the working person's 
life. Our activities with regard to technology are all aiined at insur- 
ing tnat what we view as aii appropriate consideratioi^ of these im- 
pacts, and adequate protection of the worker's interests. 

At the work place level we most deal with issues such as the 
effect on skills, dehumanizing trends in the design of work duties 
and factories, safety and health implications of technological 
change, and particularly with suitable provisions for retraining dis- 
placed workers, and access to that training. 

Technological change in the work place is an ongoing phenom- 
enon. And our most important concern is the continuation of suffi- 
cient employment opportunities. When it runs at its usual relative- 
ly even and measured pace, it can be dealt with res^onably well by 
the collective bargaining processes which have evolved over the 
decades, coupled with the social programs designed to ^ase tempo- 
rary displacement in employment. 

, This is particularly true when the economy is expanding. This 
has basically been the American experience with technological 
change. In general, workers whose skills became redundant have 
been able to find employment relatively soon, either in the indus- 
tries created by the new technology, or others, as the economy 
evolved from an agrarian to a manufacturing economy or later into 
an expansion of services. v 

This has generally been true, even when the pace of technologi- 
cal change has quickened, as it has lately, under the influence of 
the widespread adaptation of computers, silicon chips, and industri- 
al robots to work place applications. 

There is, in my view, an inappropriate tendency to generalize , 
this serend^itous historicaj experience with technological change 
into an^-economic theorem to the effect that technological change 
creates jmore jobs than it destroys, because of the expansion of 
growth and wealth which it makes possible. 

At the-^AM, we do not feel reassufred, look at this in the same 
light as the notion that since there has yet to be any major Ipss of 
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lives due to an accident at a nuclear power^ facility, current safe-, 
guards must be adequate. 

And Congress is experience with the Reagan economic program 
is persuasive that it is not sufficient to provide the means or incen*/ 
tives of business expansion when business itself judges the longer- 
term payoff for such expansion as doubtful. 

Such programs in fact, to the extent they are acted upon, be- 
cause of the inducement provided, can only intensify the worker 
displacement problems, precisely because they do bring these labor- 
saving technologies into earlier application under motivations 
which are not based on an assessment of the dynamic factors p^es- 
ent in the economy— not based on real opportunities for expansion 
and growth. 

To sum up this point, since the Government has embarked on its 
massive program to stimulate investment in new plant,and equip- 
ment, which obviously means accelerated applications of la^bor- 
saving technologies, I ^prayHihat good luck again will provide 
enough growth to soft^ the more brutalizing effects on workers. 
But I' do not see these. dynamics in our economy. 

It is an economy that is no longer young^^id an economy that 
now faces more economic competition throu^Kout the world. 

Further, the applications of techiiology now coming onto the 
scene will impact in all areas of employment, not just in record- 
keeping and office work, not just in processes of one or two manu- 
facturing industries, but^ across all industries, manufacturing and 
nonmanufacturing, and into services. The implications of such an^ 
exciting transformation become frightening when ^ou consider the 
resulting displacement if the economy does continue in its current 
no-growth mode. 

As a nation, we simply have no programs or plans to deal with 
this possible eventuality. We need to come to an understanding 
that nothing replaces the loss experienced by an individual worker 
who sees the need for his skills disappear in the middle of his 
working life. 

Even if he finds other employment within a reasonable time, it is 
usually at a lower wage level, perhaps in another geographical 
region, and after some period of economic uncertainty or hardship. 
This workers plight must be considered and mediated, for he is not 
responsible for his situation. If there is failure in his plight, it is 
not his failure but rather failure on the part of his employer or of 
his society. \ 

As a side comment I might add that in looking at the question of 
whether or not a job is boring or 1^ valuable as a contribution to 
society or to the individual holding it, you might ask the individual 
who has the job, and I think his answer will often depend ilpon 
what other work might be available to him if he lo^e^ it. And that 
also needs to be taken into consideration. The neces^ty of earning 
a living is still what keeps most workers at their jobs, not tke per- 
sonal job satisfaction. \ 

In our society, our thinking about personal worth, and our eco- 
nomic means of distributing wealth is still primarily determined by 
means of our work— that is, the position we hold. What means of 
distribution do we use •Irhen only a small fraction of the population^ 
is involved with the production of the goods and services that we 
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sell to ^iBCfh other? Through the years one of the contmuing gpaJs of^ 
the labor movement has been obtAiing through collective baraaiiW 
mg,*commitments by employers to recognize and assulne their^ol^iJ 
gations with respect to employees displaced , by technological 
chaijge. While we nave experienced some sporadic success, manage- 
ments have generally been unresponsive. ^ 
• Managements tend to think of these issues as being in the area 
of their prerogatives to operate the business, and to r^ard the as- 
sumption of obligations with regpect to displaced employees as non- 
proauclive expenses to be kept to a minimum, much m the same 
wav that one might try to control a wasteful use of energy. 

Also, too many employers see the application of new technology 
as a means to lunit dependence upon the Vorkers, whether or not 
^ this also results in greater producticfti efficiency. 

As you will note from the case study report, prepared by Leslie 
Nulty of our staff, which we have submitted, the lAM's recent ex- 
periences where employers have been introducing new t^hnology 
does not encourage us to think that management attitudes have 
changed in, this r^ard. Many employers still successfully dilute 
skills, subdivide job duties, transfer work out of bargaining units, 
et cetera, all on the pretext that workers in the bargaining units 
are not capable of dealing with the complexities of the new tech- 
nology. And they persist, even if in the face o£ evidence, that self- 
trainfed bargaining unit employees can operate new machines more 
efficiently than th0 formally-trained nonbargaiiiing unit techni- 
cians the company has assigned to the new equipment. Such anti- 
union, antiworker .attitudes are not attuned to the needs of these 
times, but unfortunately, they aj)pefflf to be as pervasive as ever. 

At the LAM, we have also found quality of work life programs, or 
soiled quality circles, which are being touted as a means of ob- 
tfdning betjter cooperation between workers and employees and 
providing an avenue for workers to have input into management 
decisions, are more often being used by American managements as 
an d]prportunitv to propagandize the employees and to circumvent 
the union as his representative on matters of wages and working 
conditions. 

The unions' lipaited success in gaining management cognition 
of its obligatioils to\wot^rs results largely from »the fact that man- ^ 
agement is only required ^o recognize, us as representatives of 
workers currently employed-^not those niade redundant by techno- ^ 
logical change to the worker still employed these issues are seldom 
strikeable issues, especially when times are good and employment is 
secure. And certainly management resistance stiffens when times 
are less secure. 

In our view tHfen the i^ue of the division of responsibility for dis- 
placed worKfers as hetjji^n society or government on the one hand, 
and employers on lire other hand, will ultimately have to be decid- 
ed in a wider ar^a than that provided by collective bargaining. 
The issues of international competition force the accelerated appli- 
cation of new technologies, we are told, further, the regional 
impact of plant closings and relocations has implications of impor- 
tance which cannot be Adequately addressed through -collective hwt^ 
gaining. Also there will be social problems resulting from questions 
of how to deal with those who will be displaced. All of these factors 
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add up to problems requiring the type of national attention which 
this subcommittee is providing today, ^ 

However, by having already established programs which encour- 
age corporations to invest in labor-saving equipment, with (^rtain 
goals in mind, and with specific predictions and assumptions re-^ 
garding the impact of those programs on the economy and on em- 
ployment opportunities within it, the Government already has ac- 
quired a greater obligation to workers who are, as a result, dis- 
placed. 

The rate of applicatipn_of technology in a particular economy is 
determined largely by , conditions in that economy. The pace has 
been rapid in Japan and to a lesser degree in Gei:many, because of 
a labor shortage situation they hstve experienced. 

It was their only alternative for seeking increased production. 
An economy having no labor shortage situatipn might more appro- 
priately adopt a slowe? pace. And, in fact, the efficient use of re- 
sources might so dictate. We need not adopt a rapid pace of imple- 
mentation simply to match that of Japan or some other world econ- 
omy. 

In fact, on the question of productivity, we need to remind our- 
selves, apparently repeatedly, that when we look at the figures, or 
talk about these numbers, that what is being measured is the "rate 
of increase** that is most frequently compared between one country 
and another, and not the relative productive efficiency of^ose 
economies. 

Now, it is true that if the ''rate of increase" continues over a 
very extended period of time to be greater in those other economies 
than in the United States ultimately, the result will be that our 
competitiveness will be diminished. 

However, productivity changes are not short-term phenomena 
and what may happen in 1 or 2 or 3 or ever^ 5 years is not neces- 
sarily that significant whenever the United States has such a great 
lead over the others^and still is the most efficient economy in the 
world. 

In our view, what is needed with respect to all of the aspects of 
this very complex problem, is a real first commitment to full em- 
ployment, not just an other attempt to encourage conditions that 
would produce full employment. Corp^|[te«d^isionmakers must be 
"persuaded" to carry through impli62P~but not required— commit- 
ments when they accept government largesse. 

Evidence is accumulating that where there is a real commitment 
to full employment, either—as in Japan— through the^ active em- 
ployment of Government policy by requirements, restrictions, and 
obligations placed on employers, or simply by the voluntary adop- 
tion ^of that attitude by management, the adaptation of*new tech- 
nology meets more successful, implementation-. 

This* attitude, if real, means that new technology can then be 
viewed as nonthreatening to the workers, aj^gi they are thus free to , 
assist in its effective introduction. I^tKef^economy is healthy and 
expanding, it will naturally occur thai new work opportunities will 
develop, and the new benefits of technology can be enjoyed by all. 

Indeed, with full employment, business would be encouraged to 
innovate, to introduce new technology, since there would be a 
market for tijeir products^ * 
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In the absence of the commitment^ full emplojment, however, 
rapid and thoughtless technological change can, only exacerbate 
social problems, especially through the displacement of workers, 
particularly * minorities and women who are jusfc b^inning to 
achieve job levels which permit them to enjoy the-benefits of tech- 
nology. ^ ' ^ . , 

It is our belief that we must concentrate our attention on accom- 
modating technology to people, and making it serve people. The po- 
tential for using technology to truly improve the quality of work 
life, to make work processes more interesting, no_t less, to jnake 
work more challenging and more satisfying, not less, is immense. 

The potential for misusing technology is equally as great, and 
given the history of technological development so far, we arte not 
too optimistic about the right choices being made. Clearly, technol- 
ogy is itself neutral. And the only question before the House 15 how 
we put it to use. 

If employers are willing to sit down with the unions represwititig 
their employees, then they will find a partner. If employers, recog- 
nize the labor movement does n^)t oppose' technology, but that we 
oppose throwing people on a scrap heap, they will find understand- 
ing. 

If employers are frank and open and willing to listen, they will 
hear useful ideas Trofh their workers. But if employers refUse to 
view worker adjustmenttosts as part of the cost ..of industrial inno- 
vation, the human cost, if you will, they will find resistance. 

This resistance may only delay the inevitable, but the price in 
bitterness and confrontation is likely to be great and the economic 
cost staggering, . , 

Thank you. ^ " . ' . 

[Material submitted by William Bittle follows:] 
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^ATOfKNT or WiLUAM BlTTLK, ECONOMIST, RtStAJW^H DlPAJmCINT, iNTOtNATIONAL 

AssocuTioN OF Machinicts AND AnoepAOB WOBUIS 

I so William BlCtle, an Econcrdst in the Research Departraent of the 
International Association of Machinists and Aerospace Vfarkcrs (lAM), vhldi 
presents over 800,000 workers In a variety of industries, locludlng aerospace, 
air transport, machinery manufacturing, shipbuilding, electronics and ^ther 
fiigh tediiwlogy industries. Our membership Is a mixture of skills. Currently, 
abcut 32 percent of these maiAxrs are highly skilled craft saen with arother 
56 percent being seni -skilled, production workers.* 

/ - . 

Let me begin by saying ttwt I wlcoroe this opportunity to share with you 
the lAM*s views on a subject whldi could welV"frove to be a major factor In 
determining the future shape of American society during the bal^e of this 
century. Indeed, today's new technology may have a more pep»^lve effect on 
huaan resource planning In the 1980's than any other frfctor. 

Technological change has been with" us 'Strfce th/ discovery of fire arx3 the 
invention of the wheel. In more recent decades/ woriOsrs have had tfo adjust to 
constantly changing situations ,4 a$ Increasfr^y conplex matiilneiS were lntrodxx:ed 
thnxjgjxxjt the tejerlcan econcmy. Vhlle for the most part -unions have been 
quite successful In dealing with these charges, the quickened pac« of current 
developments are 'cause for serious concern. x ' 
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The widespread application of cooputet^s, silicon chips, and 
industrial robots, and the speed with which these and similar tech- 
nological advances are being developed, porten6 vast changes in all 
segpents of the workplace.- Not only are traditional crafts and 
production jobs being transformed, but many white collar and pro- 
fessional activities are also being affected by the advent of the 
"paperless" office, computer-generated engineering designs, elec- 
tronic teaching machines, satellite communications, and so on. In 
esjsence, our society is involved in a rapid and massive redesign of 
work. 

^As trade unionists, our concern over this "seconjJ industrial 
revolution" must be people and what this new technology does to 
people. I emphasize, "what it does to people," because the scien- 
tific community has more than enough resources Co remind us what 
technology does for people. - * 

Certainly there are countless benefits in the new technolo- 
gies — benefits which, can a^d oust be shaxed^by all. Indeed, 
assuring that all share in these benefits is a responsibility of 
the labor movement. However, while modem technological advances 
have^ contributed enormously to the enhancement of our lifestyles, 
they are also taking jcheir toll at the workplace. A new electronic 
device hailed as a timesaver by a plant manager may also result in 
massive unemployment. . As machines become obsolete because of such, 
advances, so do their operators. Highly specialized jobs which 
they are not trained to perform are often created. Manpower 
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requlreoencs nay be drastically reduced or perhaps eliminated en- 
tlrely. This has resulted In a continual contraction of the rate, 
of eaployaent and has Impacted on occupational requirements and 
caused occupational shifts. 

The^^w technology has brought us about 1,100 known carcino- 
gens Irt the workplace. New ways for workers to die from the bene- 
fits of new technology. Approxlmactely 600 new chemicals are 
Introduced each year, many with harmful side ef f ects *for the workers 
who produce them and the constimers who^use them. 

Technology has brought us the new health hazards of stress 
and stress*reXated' Illnesses unheard of during previous Industrial 
revolutions. Fl>^her, amazingly little Is known about stress. 
Much of the li^terature on stress relates It to middle managers and 
little if any Is devoted to white and blue collar workers; e.g. the 
fact that forced overtime In a leisure-oriented society creates 
stress on families. 

Concomitant with technological change has been the transfor- 
mation of the U.S. economy from a production base to a service 
base. Where formerly we had thought of technological change as 
having It^ major Impact on manufacturing, it Is clear that such 
change Is likely to accelerate In the service sector as well. The 
Implications of such a transformation are frightening, especially 
when you contemplate who — or what — will produce the goods we 
will sell each other. 
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The cine is now — for cridc unionises, for govcmmcnc, for 
industry — to develop a strategy for dealing with technological 
change in a creative manner that minimizes injury, and maximizes 
the accommodation of technology to people — and people to technolo- 
gy — while providing the benefits of technological. advances by 
creating a better world for all people. 

' The Cteacrvc Coor~which "we In labor bring to this process is 
collective bargaining. Through negotiation, employers, and .em- 
ployees can develop those approaches that humanize both the work- 
place and the work itself, including the impact of innovation and 
new technology on workers' jobs, earnings and futures. 

Much of what unions can do to protect workers from the impact 
of technological change depends on the contract provisions the 
uflions are able to negotiate in this area. Each union has differ^ 
ent problems and must develop different solutions for Chese problems. 

Further, many of the collective bargaining approaches of to- 
dajr, are really not new or novel in that most of the specific 
issues raised by automation are familiar to most unions. For ex- 
aipple, grievance procedures already exist in varying degrees in c 
one form or another for dealing with these problems, and adjust- 
ments to automation will consist to a great extent on the extension 
of existing rules and practices in contracts. 

The current rate and direction of technological change, how- 
ever. Indicates some need for Imagination and challenging approaches 
Chat may go considerably beyond what Is familiar from the past. 
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Obviously, the problems of automation cannot be completely solved 
through collective bargaining. Nonetheless, over the years the 
labor movement has taken giant strides through collective bargain- 
ing tQ cushion the Impact of technological change and to enable 
workers to obtain their rightful share of those changes. 

I should point out that the lAM's Interest and concern over 
new technology goes back to, at least, the early 1960's. At that 
time, the lAM Executive Council set forward an eight-point pr<&gram 
for combating what was then termed "automation." The program In- 
cluded such Items as advance notice, layoff by attrition, rate re- 
tention, retraining, etc. Further, In 1969, the lAM set up an 
annual Electronics and New Technology Conference. The basic pur- 
pose of this conference has been to keep our membership fully In- 
formed on the latest trends and developments In new manufacturing 
technologies. , In 1981, we produced an updated and enlarged set of 
contract language specifically designed to protect lAM members from 
the negative Impact of new technology (Appendix A). 

While providing strong contract language Is a vital first 
step. It cannot be the sole answer. Workers must seek to obtain 
some control over n^w technology. This can best be done by gaining 
a say In what the new equipment Is designed to do before It Is 
built and brought Into the plant and by getting a share of the 
greater productivity It creates through a, "t^x" on technology. 
The tax would. In effect, be a form of prof It-sharliig , using part 
of the Increased profits resulting from productivity created by 
new technology. * 
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m dealing with problems of this magnitude we must further 
recognize that they cannot be solved by unions or collective bar- 
gaining alone. Rather, government, Industry and even the scientific 
coomunlty must join In the developing of social policies designed 
to make working people the beneficiaries rather than the victims 
' of new technology. " 

a first ^tfptn this direction, the lAM sponsored a Sclen- 
tlsts and Engineers Conference held last summer. Tl>ls Conference 
wa§ attended by lAM shop floor members, ^ group of engineers from 
academla and a smaller group of professional engineers from cor- 
porate firms where we have collective bargaining contracts. 

Out of that. Conference, much of which was devoted to new tech- 
nology, a New Technology Bill of Rights was proposed and Is being 
circulated among our members (Appendix B). A summary of this Bill, 
of Rights can be found In three straight forward declarations: 
new technology must be used In a way that creates and maintains 
jobs; new technology must be used to Improve the conditions of work;, 
and, new technology must be used to develop the Industrial base 
and Improve the environment.* ^ 

It was the consensus of the lAM members participating In the 
Scientists and Engineers Conference that trade unions should not 
only adopt and proclaim the New Technolo'gy Bill of Rights , but that 
they seek full participation In the decisions that govern the 
design, deployment and use of new technology. In other words, 
we can no longer merely respond to unilateral management actions. 
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Following chls Conference^ lAM RepvesenCaClves , along with 
others from the UAW, CWA and lUE, attended a two-week American-. 
Scandinavian workshop on new technologies. In chese nations, 
.where labor has long been an accepted equal and partner In society, 
the craxle unions are deeply involved In new technology from Its 
initial developmenc to Its application In che workplace/ ^ 

I musr fepeat7 again , that Ial)or cannot do the job alone. 
Innovation-caused economic dislocation awd other kinds of dis- 
location ' — Including plant shutdowns caused by technology change, 
job loss from trade policies and production shifts away from de- 
fense-related Industry — require cooperative labor-roanagcmenc 
efforts and also national programs to deal with these complex 
problems. Further exploration is needed of a variety of such pro- 
grams. Including proposals deaXlng with plant shutdowns and plant 
relocation and rec6nversion o£.^{i!6L££nse-related Industry. 

In establishing a national policy on technological change, a 
modest first, but vital step relates to the fact that much more 
Information Is needed on the effects of Industrial innovation and 
new technology on workers. Federal action is needed to set up a 
clearinghouse to gather Information otj,*a continuing basis -on In- 
novation and technological change and Its effects on the welfare 
of the American people, on jpbs, skills, training needs and indus- 
try location. With more and better Information, public and private 
adjustment programs can .better avoid needless human hardship and 
suffering which too often, result from the disruptive Impact of 
changing technology and Innovation. 
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Through this clearinghouse, the federal govemaent could pro- 
vide unions and employers with comprehensive information and 
servlc'e, upon request, to help the parties develop labor-manage- 
ment solutions from the complex problems related to the impact of 
innovation and technological change in the workplace. 

We need to know more about and to monitor asiduously the export 
of technology. ,It may well be that our technology is our most im- 
portant asset, our most Important strength. We, as a nation, ought to 
take a serious look at the indiscriminate and unnecessary transfer 
of that technology abroad, most often by our multinational corpora- 
tions for reasons of profit alone. We need to develop a measure of 
the desirability of such transfers from the standpoint of our 
traditional well-being in terms of its effects, not on profits, 
but on Jobs and its effects on the American people and their 
communities. 

National full employment programs must a'ssure an economic 
climate in which collective bargaining can flourish. These nation- 
al programs must help solve the social and human adjustment problems, 
created by innovation and new technology, which lie ouCside the 
scope of collective bargaining. 

If the economy Is healthy and expanding, new work opportunities 
will develop and the nev benefits of technology can be enjoyed by all. 
Indeed, with full ^employment , business would be encouraged to inno- 
vate, to introduce new technology, since there would be a market 
for their products. 
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In Che absence, of full eraployraenc, however, rapid and thought- 
less cechnologlcal change can only exacerbate social probL^ras, 
especially through the displacement of workers particularly 
fflinorities and women who are just beginning to achieve job levels 
* which permit them to enjoy the benefits of technology. 

' As I stated earlier, we must concentrate our attention on 
people and accommodating technology to people and make it serve 
people. The^ potential for using technology to truly Improve the 
* quality ^of worklife, te make work processes more interesting (not 
less), to make work more challenging and more satisfying (not less) 
is immense. The potential for misusing technology is equally as 
great and, given the history of technological development so far, 
we are not too optimistic about the right choices being made. 

Clearly, technology is itself neutral and the only question 
before the HoUse Is how we put it to use. If employers are willing 
to sit down with the unions representing their employees,, then they 
will find a partner. If employers recognize that the labor move- 
ment does not opposie technology, but that we oppose throwing people 
on a scrapheap, they will find understanding. If employers are 
frank and open and willing to listen, they will hear ideas — not 
bombast. But if employers refuse to view worker adjustment costs 
as part of the cost of industrial innovation — the human cost, if 
you will — they^ vrttl find resistance. This resistance may only 
delay the inevitable, but the price in bitterness and confrontation 
is likely to be great; the economic cost, staggering. 

Thank .you 
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APfEMDIX A 



S ax;hS> ' lH) lANOJAGE FCR 
TCCHNOLQGICAL CJ^GZ 



The language provided below is intctxJed to provide guidance for locals 
wishing CO negotiate iitproved securit/ language into cheir agreements relating 
to issues of technological change . the junping off point for this effort v?as 
the already existing language rcccninended in the I/M Model Contract Manual, 
lhat language has been examined in detail by each of the tux^ collective 
bargaining workshops of the 1981 Electronics and New Technology Conference . 
Changes representing improveroents in protection have been incorporated in 
these revised recooiDendaticns , 

A word of warning is necessary! this language does not represent an 
integrated proposal to be submitted "as is" * It is instead, a setting forth 
of options and alternative ^>proaches. For exanpley a bargaining , unit v^ch 
negotiated the language herein rcccnniended relative td Reduction in Force Dje 
to Technological Change , which ptci^es only for reduction by "attri{;ion'*, 
would then have no need, or UtCie need, for language dealing with Rate Retention , 
Retraining and Transfer Rights and Relocation £xpenses « 

Therefore, in extracting language fran this docunent, ^or proposals tp 
enplo>'ers, care must be taken to insure consistent intent, without internal 
conflict between the itcns selected. Further it^Jis* necessary to jcxamine how 
the selected ^clauses might dove-tail with or impinge i^xxi the meaning of 
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existing contract language; especially language which alread/ provides' seme f 
protection (such as transfer ri^ts of laid-off eniployees whether or not it 
vas occasioned by technological change). 

Finally, specific language must be tailored to the. individual contract, 
in many instances to insure that the new clauses do no violence to existing 
seniority and bargaining u^lt definition arrangements. We have tried to 
indicate vihere decisions of this type must be cade by providing choices. 
However, since it Is impossible to anticipate all variations of contract » 
language, it is essential that each local determine the modifications necessary 
to max^mfze the effectiveness of these recxcroendatioas in each negotiating 
situation. 

9 

What is Hey Technology? 
Often the ^ technology is in place before the union is fully aware 
ofSlhat is happening. Thus, the first step is to reach agreement, in advance, - 
on viiat constitutes new technology so that the rest of the program can begin. 

Article .1 

Technological change shall be defined as any alteration in equipftent , 
material, methods, and/or changes in worit design. This should also include 
any change in produce line. 

Advance Notice 

In the event of raanageinent ' s IntrMjclng new technology, it is Inperative 
that the union firmly establish the right to advance notice, the ri^t to 
certain idnds of information and the obligation to bargain over necessary 
adjustanents through clear and specific contract language* By being required 
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to give advance noelce of plans Co inCrodixe cechnological change, the union 
will have tisot -to negociace all of the necessary ^justsnent programs. E>qpcnsive. 
tutcnaaced ecjuipmenc is usually ordered long before Its installation. If 
managernent is jpquired Co inform the Union au the time Che equipment is ordered, 
there would be arn^le opportunity for the Union and Cctspany Co negotiate in 
|iHvaTv:e for Che changes. Gr<vi-fa<t:h labor nanagerw^nr plarrjinj. before Che 
new equipsenC is instaUed, can eliminaCe hardships for workers apd disruption 
in the plant. ^ . - * ' 

ArticleJ .1 " 

Ihe Coicany will advise the Union of any proposed technological changes 
prior Co the" tiftie of the final decision, but' not less than six months prior 
to institution Ov such change. The Corapany will prarotly roeec lath the Union 
to negotiate regaraing cift effects of the proposed technological changes. ^ 

.2 ^ ' ' ' , 

The Ccrtpany sfaall be required to provide the Union with full infornation 
regarding the proposed technological changes in order tOTietermina the effects 
on the bargaining unit . Failure to reach agreenienc during these negotiations ' 
shall eliininate any restriction co the, Union's' right to strike. The Union 
shall, at its option, have the right to.submic any dispuCe arising under chis 
Article Co Che grievance and arbicracion procedure. 

, • Joinc Consulcacion 

Since ic i4 impossible Co predicc all of* the negacive ef feces of tech- 
nological changes before chey are incorporaced, it is necessary to establish 
a cctimiccee of labov-roanagenient repij^sentacives co negociaCe the iitpact of* ' 
such changes. With a joinC connictee Che Union can require infonnacion as to 
the consequences involved in Che changes and negoCiaCe adequaCe safeguards for 
the vxsrkers affecCed. 
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Article .1 ^ . . ^ 

There will be established a Joinc Lhion-Managefnen'c ConrtLccce for 
Tech>6logical Charige, cccprtsed of equal represencacicn frca the tMicn and 
Managcaenc, co scudy che problenis arising ircrt cechnolcgical chang? in 
relacion to che effect co' che cruployees m che fcergaining unic. The Uaion 
shall be encicled co all necessary Lnrotsacion rielevanc co che proposed ^ 
CechnologicaL change inclLdmg arty new or increased heaich hazard associaced c 
wich che new cechnology. The Ccnatct^e shall reec ac che requesc of eicher 
party. 

Reduccicn In Force 3y ACCricicn 
If che incnxhxcion of autotiaced equipmenc is carefully plamved, che 
Union can avoid layoffs even when fewer workers are necssfeary for a particular 
operacion. Layoffs have been cocally avoided by alleging any necessary 
reducclcn of force Co take place gradually as a resulc of voluncary qiiics, 
reciremenc or deach. - 

Article .2 

IXaring che cerrtr of chis agreemenc, no meniber bf che bargaining unic 
shall be laid off or downgraded as eit;hfir che direcc or indirecc resulc of 
cechnological change, Axvy reducc'icn in chs ilurk force nade necessary by 
« cechnological change shall be accoTRplished by accrxcicn. '^^hy^cem '^accnCion" 
shall be, defined as che reduction of che work fores by such nacural means 
as deach, volincary qulcs, reciremcnc and discharge for jusc cav;se. 

New or Changed Job Classifications 
/ T 

As a scandard rule — in all siCuacicns of charged jobs — che qijescioc>. 

of eligibilicy, wage races, arid effeccivc dace for new dates is paranxxmc. 

This is especially cruc when new jobs are incroduced or exiscing jobs are 

Sliwtancially alcered. Ignoring inportanc changes in job concent, roanagefnenc » 

^s frequencl/ insisced on maintaining che eJdsting classification scruccurc/ 
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In ocher instances, it has sought co descroy Che bccrriaries between . 

\ 

esds^feing skilled classifications. » . 

F\irther,' icanagement ofccn seeks co use technological change Co dcwngradc i 
exlsclng jobs and, ccnse<juencly,' their races of pay. V,hile "red-circLe" races 
hsve ilvays teen a jneanTof prbtcccing pre^enc vorkers* pay scales, chis 



ij^».-oach takes on special sscrirs. 

Article .1 -V 

- In cll|^^»he introduction of cechnoLogical change resulcs in either 
the cstab^^^^of new job cLassificaCions or a change in exisdng job 
classifi^^^V^ esrpLoyedfe wtchtn the (departincnt, bargaining unic, plane), 
shall be^^^Rrefercnce to si:ch new and/or revised work resulting from * 
these ch^S^^ order of seniority. 

All new job classifications created as the resulc of cechnd»Sical_ 
change which includes any of the wo^it historically and/or cjrrendy perronaed 
by bargaining unit personnel shall be considered as ccndng under the scope 
of the bargaining irdt. All current job classifications in the bargaining 
utLt which are changed as the result of technological change shall rer^in 
within the bargaining unit. Any new job classification created as Che result 
of a new prCdvct line shall be corisidred as falling within the scope of the 
existing bargaining unit. 



Bates, of pay for new and/or revised job classificatloTiS shall be 
negotiated be(&, in no event, shall the negotiated earnings of the revised 
' job be less than they were prior trthe technolo$i(<^l change. All Such 
negotiated rates of pay shall be retroactive to die date of the introduction 
<5f such new equtptDent or processes. 

Employees who* are displaced or downgraded fron their regular job * 
classifications as a result of technological change shall suffer no reduction 
In tbeir hourly rate of pay. Such employees shall continue to receive all 
general wage increases, cost-of-living allou'ances, appropriate skill adjustrsnts 
If any, and any other increases necessary to maintain their equivalent rate of 
pay. ' ' ^ X % . ' » 
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' < Retraining 

The language that play Che mosc ic^wrpanc role and gives the vpoxter^J^e 
greacesc benefit to adjust to technological 'changes Is that which affords hia 
the opportvanicy to^ retrain for nev jobs* preferably In tBe sarae plant where 
he Is presently eifiployed. When training Is reared, there are a nunber of 
details whrch can Ce translat^^ Into contract language. Every effort should 
be made to .negotiate provisions for trainlng^ernployees during working hcsurs 
at company Expense and prex'ailing rates of' pay with senior cinployees having 
a -prior cli»l/n to training opportunities < Every effort should be made to 
make available to the worker the opportunity to acquire the added knowledge 
and Skills to perform any nsv Work Introduced. ' " ^ » 

■ " . . .t> • 

Training, however, irusc be examined within a larger ccctexc. There 
will be situations where either^^ new technology requires substantially 
fewer workers or present esployees are not capable of successful retraini^ng. 
In these cases, lt»shculd be the company's responsibility to train the cnployee 
Ifor jobs not necessarily related to the new technology ^er se. These jobs 
tnay be within the, existing facility or at other plants of the canpany or, as 
a last resort, in the conrounity at large. 

Article .1 " . ' 

/- 

Wvn, as a re^t*of technological change, r£w and/or revised 'job . - 

classifications arc Introduced into the bargaining (jnit> the company shall ^ 
insure t^t employees ^wi 11 be given the opportunity to acquire the knowledge 
and skills necessary to qualify for these new and/or revised jqb classifications. 

. .2 ' V , ' 

In the event, retraining for the new -end /or revisafel job classifications 
Is not feasible, the Corrpany will provide the necessar^trainlng for^ job 
Classifications ^t related to the new technologies. This will Include ^-^%V/4, 
training for jobs in other dcparonents In th^e plant, and If necessary, for j % % 
.Jobs at other Cqmp^ plants. . , 
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If t job wich the Ccnpany is not feasible, the Coipany shaU then initiate 
discussion with appropriate representatives of state and federal urjenployaent 
and job placecJCnt agencies with regard to job openings and /or skill shorta^s 
in the coinxnity. Should such openings exist, the Corapany will undertake 
to provide the r^cessary training so that affected enployecs can <fjaUfy 
for these jobs. 

*■ ♦ 

The Corpany shall establish, at its own expense and during' regularly 
scheduled working hours , an adequate retraining progrsa for affected esnployees . 
Daring the training period, enrployee shall be paio at the established rate 
of pay for the jol^ classification held prior to entering the training program. 

'Transfer Rii>hts and Relocation Benefits . 

To provide senior workers with the greatest possible protection against 

job loss, isiicns have sought to establish the right to transfer to jobs in 

other plants. * 

. The right to transfer to other plants may have a minber of* variations . 
For cxaaiple, it may be confined to erployees who are laid off because of a 
plant or dcpartnent shutdown or extended to enployees laid 6ff for any reason 
at all. Also,^ it may be limited, on the one haod, to new plants, to situations 
in vhich existing operations have been moved to a new location, or to all plants 
in a given area or catraunity; on the other hand, an cmploySe may jliivc the rl^ 
CO ttansfer to any plant of tf)e ccmpany regardless of its '^newness'*, type 
of operation', 6r locatioti. Employe ss wtto transfer may retain full seniority 
r^ts or they may retain only those rights based on accredited service, A 
prime prerequisite totraSs fencing to a different area t$ the ab^ity Co {>ayc 
for tte. move. Thus,* ti-ansferred eirployees should be given rroving expenses 
and other allowances. 
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Article .1 

/ny ccployee cn indefinite layoff or vhD is subject to separation 
because of technologicaX change shall have preference with respect to rehire 
at ocher Ccnpany planes where there are eaploycsent opporamties. ^ 

-,—•2 * 

Einployces laid off due to cechftolcglcal change shall be given preference 
over individuals prr^ously errolo>cd oy the Ccrcany, m order of seniority, 
for feb opemngs at other plants represented bv the I^.M, prc/ided that all 
Tcrc& senior en:plc>'ees iron trse ptant e^3Dene^cing cecnr.otCk,:-ol change have 
waived their ngnt to transfer subsequent to erroloyee notification of Che 
technological change prccuc;.rg the current reduction in force . Such raore 
senior errployees as select r#ot to waive their rl^ht to transfer shall have 
preference o"/er those cn layoff or who etherise '*culd be*displaced by "the 
technological ch^ge. 

.3" 



For the first six months of enplo^.-raent , such erplcvees will retain 
their seniority m the plant frcci wnich they transferred and be subject to 
recall in acccrdafiCe vith the seniority prc\'is*.ons of th2 collective bar- 
gaining a^eerneiit covenr^ that plant. At^ the end of the first six nionths 
of enployTiient , ths erqsloyee shall have the option of contiruing as a 
pGrmanenc ernoloyee at the plant or returning to layoff status at the 
plant from '*tiich he transferred, ' 

. .4 



Enploye«s transferred to a nev plant' in accordance with the above 
procedure sh-ail be entitled to: • 

a) FVill cr«iit for all seniority with the Ccqpany. 

b) All wages and fringe benefits as provided at the new plant-- 

c) ReLiifcurseraent for all reasonable expenses incurred in relocating 

to the new plant. 

The effectiveness of the language will depend upon whether dther 
plants of the Ccrr^y are organized, i£ so, by when and th^ contract language 
in effect at those plants. The transfer clause in the contract should spell 
out who can transfer and ^jxlsr what conditions the nove to different dcparLtcnts, 
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plant-s and locations takes place . Transfer progrcrns require a review of 
esdscing senioricy ?rc?/isicns arxJ Che jxirposes of svch previsions. 

ScntoriCy previsions which allow transfer coly within an cco^jaticn 
or a departnent may rot protect lcrg-s5^ce v^orkers when a particular 
deparSent or ccojpaticn beccmes obsolete or is phased cut. The c^stiai 
beccmes particularly LiiportanC uhen an entire cperaticn or deparoaent is 
■scncusly affected by technological change. Soch probleins ha'/e often led 
Co revised seniority rules so as to provide workers greater protection in 
exercising job retention rights. 

4 ' 

The question of^ii^eniority can Involve difficult probLeras regarding 
the merger of deparunents, ^ving of employees to other plants of the 
Company or reducing che nomal work force as a result of technological change. 

The seniority unit Is often related to the degree »of inCerchange- 

k 

abllicy ancmg che jobs, since seniority generally furjctions easies]: in a 
init where skills are relatively interchangeable. As specialisation increases 
the senioricy unit often becctnes snaller. The mort; specialized the se^^ority 
grouping, Che less protection the errployee has in case of technological change 
in Ms Mox^i situation. A seniority uiit that works fine for selecting persons 
to work overtiufi, or to set vacation schedules, nay not meet che needs of 
technological changes In the work process. 
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The introduction of ccnpwcers, tape controlled machines and ocher 

4 

technological advances has served to aggravate the problea of erosion of 
bargilining unit jobs. In many instances, new technology not only has been 
used to eri^nate aany jobs, but che operation of the new equiFroent has been 
assigned to oii-cf-mit employees further Infringing on the job rights of our 
isoQoers. KjJL the improved benerits provided by cur contracts *re of little 
value if the jobs of cur meisbers are Irnproperly assigned to cut-of-unit 
employees . 

0 

Article .1 



Technological changes which affect jobs in the (bargaining unit, department, 
plant) Will not be used as a basis for changing such jobs frcn bargaining urut 
status to ncn-bar gaining ciit ^tacios. l^hen a ::ev«job is incroduced into the 
plant, or the concent of a job is significantly changed as a result of che 
introduction of either new equipment, catenals or,.i3echods *"hich are nornally 
within the scope of the bargaining unit, or they are ccrrbired '^th duties 
vhich are not noTmally within the bargaining unit, the resulting job wichin 
the plane shall be considered as clearly wichin the bargaining onit. The 
Ccmpany will furnish all infowiation requested by th^ Union in order to r.3!<e 
a determination as to whether in fact such changed job duties are within 
ccnpliance of Chis provision. 
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Proposed by the Incernacicnal Associatioa of Michinlsts and Aerospace Workers 

-Preajcble- ✓ 



powerful new technolosies are beinx poured into the vforVplace 
at a recof'^^d rate. Based on the expanding capabilities and decreasin 
^^st of cosputers and nicroelectronics , new forns of autooation wil3 
leave few wor>q)laccj or occupations untouched.' Kubots on the assesib 
line, word processors in the office, nunerical control in the nachir. 
shop, computer aided design in the engineering department, and dec- 
troaic scanners in supemarkets are only a few exajnples of the vide-^ 
spread changes that are talcinj^ place. 

Ifhile such technologies offer real promise for a better society 
they are being developed in a shortsighted and dangerous direction. 
^ Instead of benefits, working people are seeing jobs threatened, wovV, 
conditions undemined, aa^ the economic viability of comunities chr, 
lenged* In the face of these unprecendented dangers, labor must «cl 
forcefully and quickly to safeguard the rights of workers mnd devclc. 
technology in a way that benefits the entire society. Key to this i 
proclaiming and implementing a fechnolojy 15ill of Rights. This shoii 
be a program'^ that is both a new vision of what technology can acconp 
and a specific series of demands that are meant to guide the design, 
introduction, and use of new techology. This approach is based on t 
^ follbwinj assumptions: , • 



This document evolved from a neetincOT new 'technology sponsore^ by 
the International Association of Machinists in New 'iork ort April oO 
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1« A coaaunity has to produce in order to live. As a result 
it is the obligation of an econony to organize people to 
vork* 

2. The well beinj of people and their connunities oust 
be fiven the highest priority in deternining the way 
in which production is carried out. 

5. Basinf technological and production decisions on narrow 
economic grounds of profitability has made working people 
and coranunities the victins rather than the ^eneficierics 
of change. 

4. Given the widespread scope and rapid rate of introduction 
of new technologies ,w society requires a denocratically 
detenained institutional, rather than individual response, 
to changes takinj place. Otherwise, the social cost 

of technological change will be borne by those least able 
to pay it: uneuployed workers and shattered conraunitieS. 

5. Those that work have a right to participate in the deci- 
tions that govern their work and shape their livVs. 

6. The new automation tecTinologies and the sciences that 
underlie thea are the product of a worldwide, centuries- 
long accumulation of knowledge. .Accordingly, working 
people and their communities have a right to share in the 
decisions about, and the gains from, new techhology. 
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The choice should not be new technology or no^ technology but the 
developnent of technology vith social responsibility. Therefore, the 
precondition for technologital change oust be the compliance with a 
program that defines and insures the well being of working people and 
the connunity, ' The following is the foundation of such a progran, 
a Technology Bill of Rights: 

1, Hew technology nust tbe used in a way that creates' 'or 
naintains jobs . A part' of the productivity gains fron 
new technology clui translate into fewer woriiing hours 
*t the sane pay or into fewer jobs. This is not a tech- 
nical but a social decision. Given the pervasiveness oi 
new foras of automation, the forraer approach is vital. 
The exact nechaaisns for accomplishing this--a shorter 
work week, earlier retirement, longer vacations, or a 
combination— ought to be a prerogative of the workers 
involved. In addition, comprehensive training nust be 
provided well before aay change takes place to Insure 
that wbrkers have the mascimum option^ to decide their 
future. Moreover, new industries that produce socially 
useful products must be created to insure the economic 
viability of regions that are particularly affected by 
technological change.' "~ 

2. Hew techonology must be used to improve the condi'tiotis 
of work .^ Rather than using automation to destroy 
\skills, pace work, and monitor workers, it can be used 
.:o enhance skill and expand the responsibility workers 
have on the job> In addition, the elimination of 



174 



ERIC 



171 • 

• "'hazardous and undesireable jobs should be a first prior- 
ity, but at the discretion of the workers invo^ied and 
not at the expense of eoploywent. Production processes 
can be designed to fully utilize the skill, talent, 
creativity, initiative, and experience of people-- 
instead of production designs aizaed at controlling 
workers as it they were robots. ^ ^ ^ 

3« New technology nust be used to develop tKo industrla ^l 
base and iaprove the environment * At the sane time . 
corporate 'Azaerica has raised the flag of industrial f 

• revitalization, jobs are being exported from corarou- 
nities, regions, and even countries at a record jatc. 
The narrow economic criteria of transnational companies 

are causing an erosion of the liation'^ mani^facturing ^ 
base and the collapse of many communities that are 
dependent on it. Khile other'countries in the world 
. have a pressing need and a legitimate right to develop - 
' new indxzstry, it is nonetheless vital that corporations 
not be allowed to play workers, unions, and countries 
against each other , 'seeking the lowest bidder for wages 
and working conditions* Instead, close cooperation ^ 

• among unions throughout :;^he world and stringent controls 
4 * over plant closings and capital movement are in order. 

In addition, the development of technology should not ^ 
be at the expense of the destruction of the environment. 

TTie implementation' of a Technology Bill of Rights would pbviously 
require profound changes at the collective bargaining table and in 
the political arena. Unfortunately, the swift introduction <y% 
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new technolOfr wpa't.vait until the T^per neclunlins are tvalXable 

to.ieal with it. " . / v 

TK© labor novenent aust seise thft initiative. This neans Initi- 
ating and proclaiaing a TecIioaolor>r Kill of Rights for workers and 
the society and aaUng this a central Vehicle to mobilize iShion 
Benhers, orxanize the unorjanlzed, and involve the coianunity, la 
this \{^r» CQTpowte Aaerica can receive advance notice that the 
introducUon of new technology is.no longer the exclusive perogative 
of aanageaent or an autpnatic process. Moreover, uses of techn.olog)r 
th^it violate the rights of workers and the society will be opposed. 

J^i5tead of only responding to nanagenent actions, unions will 
seek full participatibn in the dec^si-ons that govern, the design, 
deployment, and use of new technology. The goal will be machines 
that fit the needs of people rather than the other way around. 
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"Union Risponses to Changwg Environments" 

(paper Submitted by Leslie £. Nulty, Staff Assistant to the International President, 
International Association of Machinists and Aerospace Workers, November 5 and 

6,1981) d ' ' ^. ' 

October 30, 1981 

Case Studies of lAM Local Experiences with the 
Introduction of New Technologies 

The International Association of Machinfsts and Aerospace 
Workers has a long and strong tradition of local autonomy and respon- 
sibility. At U:»L petlkips 2C7. of oui coLal ujeui^rsiup is covered by 
national master agreeinents , and a large part of that minority is in 
the transportation sector (railroads and airlines). Thus, although 
asv major industrial ''jurisdiction'* overlaps that of other industrial 
unions such as the lUE, UAW, UE*, AND USl^A, the internal form and func- 
tion is somevhat different. ' * 

Because of the relative paucity of master agreements, the lAM 
has a system of iixiastrial conferences and coordinated barga)Lning 
ccnndttees (for specific fixTns) at which representatives of the par- 
ticular locals or districts meet to review the current state and outlook 
for the firm or industry and to discuss general strategy. Our elec- 
tronics industry conference has been^held annually since the 1950&, 
but by convention decision in 1968, "was rechristencd the Electronics 
and Nev7 Technology Conference. It is chaired by a member of the Exec- 
utive Council and is the principal forun for addressing problems of 
technological change at the national level . R^ofrmendations developed 
by the conference are transmitted through the union in a variety of 
ways: reports on the conference are made by participants at theif 
regional staff conferences (whtch are attended by, among others, 
elected business representatives vho are the first level of full time 
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Staff), the union newspaper covers the conferenc'e and the Grand Lodge 
(Internationales) Research Department uses conference reccnmendations 
In responding to re<^sts for specific infoimation or assistance that 
cone In frcra the field. ' . * 

1t\ addition the Research Department prepares a manual of model 
contract language for all full time staff. This manual has had modet' 
language on the subject of technological change since 1960 (qprrent 
model language is attached as an appendix). And althou^ not couched 
spectficali)^ with reference to t;echnology, the u^iioaJ^Coostitution 
has included language on the related question oi^^^^j^ and the 
proper jurisdiction of the union, since its early d^>s> More recently, 
acting upon the Vecorraendation of the 1981 Electronics and New Tech- 
nology Conference, the union newspaper now carries a regular colum 
on the issue. ^ • ' 

In preparing the case studies that follow for this conference an 
attempt was roade tp reflect the enormous diversity of industries and 
' firms organized by the lAM. Unfortunately, due to time^and ott^ cor>- 
^ straints, there is one major ^omission, namely aerospace. Hopefully 
- it may be possible to ccmpiete a study in this indilstry ^or to pd>^ ^ 
lication. The cases were selected and pursued on the basis of oq^e- ' 
rlences aired a;: cxir Electronics and New^'Technology conference, other . 
conferences, and from the expert^ of our Research Depkrtmerjt in 
aiding locals who have contacted them for support in negotiations on 
the issue of technoldglcal change. 

This is of course a, historical study, an attenpt to determine 
hoi? our loclls have coped with technological changes e39erienced in 
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the past ten years. >or than, the fully automated plant cn^machine . 
shop is still something thoy r^ad abcwt in magazines or hear aboit 
froit experts at our conferences. Their own experiences are largely • 
incrcncntal.* Moreover, as indicated in the following studies, spe- 
cific contract language gc^cmingvthe introduction of new methods or 
machines was not available to any of the locals covered. Unguage 
governing training rights varies considerably. 'Transfer ri^ts. 
severance pay, relocation allowances were not relevant in any of these 
'cases (a Ithough they have been iirportant in other lAM e:q?eriences) . 
Instead the locals studied have been able to use infonnal information 
netwoTl<^ language governing the definition of the bargaining unit. 
Job dcscriptlor?^rt*«ir intrinsic skills and knowledge of. the work 
'^ess and finally the grievance. procedure, as levers to insure that- 
technotogical change is 'not the unrestrictecJ province of management. 

Whether tl\ep tools will be adequate for the ^scale of technolog- 
icalN change thai^s projected for the next -decade is ^ther question. 
None of the stories 't^ here is ."over^' - they are all part and parcel 
of a continuous fftrocess of negotiation and response. New d^elopments 
occur with almost every "follo^i^>" phone call. And there is certainly 
tx> way of predicting how successful the locals in question wi^ll be in 
fulfilling their determination to inprove contract language ip their 
next round of negotiations. Indeed, the inpressi,on one gets is that 



The aerospace study may be different. Most of the developmental 
work on ccnrutcrization of manufacturing and design and their inte- 
gration has been carried out by the Department of Defen5e. This plUs 
a cost-plus non-competitive market environment, has enabled defense 
c9QtTactors to go farther and faster than civilian industrX;^ 
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this is one of the most difficult areas in which to g^t linpjqvcd con- 
tract language, because it is so difficult to make it a'strikable issue 
when the changes are incremental. Moreover, these stories reveal that 
in many cases manageinent is prepared to go to c^te extrene lengths — - 
to actually cut into its oun potential profits — in the effort' to 
reduce tj?e power and inf lucoce as well as sheer ojribers of marual 
vorkeis. IC univtt^ aixi their menixjrb are tane out ahead in tms - , . 
age-old struggle, it is. clear that they thus t have as wide a t^ge of * 
strategies and tools at their disjxjsal as they can possibly create, 
including the task of unionizing tlio draftsmen, engineers and cotputer 
prograirmers, with^yjcg; many of our members are or will be carpeting for 
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Case 1. The Introduction of Coruputcr Norcr^cal CoatroAed (CNC) 
Machine Tools In^a'sSfiall Specialty Shop 

I. Background 

' The firm In question Is a privately-held todly-cwned f lim that 

dates back to 1865. The lAM organizt^ the workers in 1946 and since ^ 

that tLT^ ha^ ^^.^l^ the exclusive; Usi^iiu-ut, dgenC. Tncre ha& i>t;ver 

been a strike at the plant and a union shop has been a p^rt of the agree- 

« 

ment since the first coi^tract. 

lAM meinbeVship in 1951 stands at 89, working two shifts. Almost 
all are skilled or seini-^illed workers. Peak merixjrship was 125, 
reached in early 1979. Major layoffs occurred just after d\e. settleirient 
of the current contract, tn April and August 1979. Ko new workers have 
been hired in the past £hree years and people with less than five years 
seniority have never been recalled. Although there is a strong appren- 
ticeship clause in the contract , no new apprentices have been hired in 
the past icur to five years. 

If 

The 1979 layoffs appear not to "be directly attrltrjtable to the 
introduction of CNC ^machine tools, uhi^:!! had been brought in in 
1975/76 and 1^77/78' Rather the cutbacks u^ere a result of declining 
drders, largely attributable to the cociMnatlcn of heightened ccnpe- 
tltlon and shrlridng demand, conditions which preslst today, [Public 
waste dlspoGal/ sewage ^sterns are*an Inpgrtant market for the firm and 
that market, highly sensitive to federal funding for such activities, 
has Ijecn steadily declining]. ^ present ^there is one CK^: jig mill, one 
. CNC shaft lathe and two CNC chBkers. A new jig mill is expected shortly. 
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n. ttorkcrs' Cc)ntrolwer the'FVcduct>ipn JfV« 

The contract claii^ designated 'The Union ard the CaTpany'*" ^ives 
management coiplete discretion over Che introduction of new machines, 
hit members have been able to^ acquire advance knowledge of such deci- 
sions because of good working relationships and informal ^ociaT contact 
with the substantial Uute collar /technical workforce (approximately 30 
desi^icro, c^^^^x^l pr^;g;^iners, eu^netii5>, ui<iZcsinen eJfc.)^ho are noc 
in the lAM unit. 'Thus, the union role has been finding wnys to a<?just 
to an e<fiipmcnt mix and workpace designated by manageinent. 

At present, meinber9;;,^trOTTgest asset in responding to new equip- 
ment is the cciT\bination of their high skill levels, the specialty 
nature ot the product and their strong contract language covering job 
posting, bidding rights, and ccmpany training. The contract obliges , 
roanagegient to look first to workers^^frcm the existing labor force for 
training for new vacancies, skills or nachines, . In the past this has 
me^t that helpers were able to beccne machine tool operators and 
nachine tooJf operators with sufficient seniority learned to operate 
and understand virtually all the machines in ti^ shop. This in turn 
enabled them to acquire knowledge and skills equivalent to that of a 
journeyman machinist with formal ajj^enticeship training. Such worker? 
could bid for top-rated '\nachinist" slots within the bargaining unit, 
Uit unlike the boneficiarleis of apprenticeship training, they would 
not be able to walk into 'Vnachinist^' positions with other fixras. This 
pattern and practice af^arently stopped six or seven years ago> with 
nknogcmcnt announcing that only machinists who^iad sUfccessfully ccrrpleted 
i state-certified i^rcnticeslilp prcfgrara would be eligible fo^ '^chinist" 
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Urxier the current locdl tooLract, msrbors wix) bid and are accepted 
for training for a new job have a 90 day qualifying period during vhich 
that cnployee may choose to return to his former Job. If he fails to 
qualify on the ne^^job, he is guaranteed his old job back, ^his contract 
prxMsion has meant that the individual worker has had the ri^it to "try 
out" the new machines and reject thoni, in favor of his former job. 

AiiJ if>S^K^ u.ere tias bcc-n sigiuriuiiiu ^iAperunenLation of tnis sore.- 
As a result of this expcrin^'nCation it-appenrs that older workers, ac- 
custoned to rnanuall> controlled machine tools, are far less ccmfortable 
with CNC machines than younger workers. In at least one case, a jour- 
neynan machinist took' a pay cut in order to gain experience with the 
new generation of nachine tools, only to fird thdt the lack of control 
and very nuch higher machine speeds were not to his Vking. He returned. 
- to his old higher paid classification ar»d former jci^. Apparently this 
happened often exv>u^^ that manageinent has already given notj.ce of its 
desire to change the contract so that a bidder on a new job wculd have 
to hold that job for a year before having cither 'the right to bid on 
another or to return to his former position. - 

Concession on this issue would certainly limit the individual's 

ability to choose aim^ jobs according to his own preferences. Given 

that there is a nLJch greater degree of mental stress associated wrth 

CNC operations, it is not clear that such a change would in fact ben 

> 

fit management. The very high speeds of CKC machines (three to fo 
times that of standard machines) require enormous concentTration in a"* 
specialty operation such as this, in which expensive alloy castings 
are macliinod to fine specifications. Forcii^g workers who are not 
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ccmfoitable with that kind of work to do^it for a year would seem to 
presage potentially ©cpensive errors and'enployee discontent.- ^ , 
The new CNC jig mill e3<gected to arrive shortly will raise .a new 
( iss^« Ihis machine, the workers have learned through informal con- 
versation with foremen and er^neers, does two jobs siirultaxveously. 
ihe *rorker sets one job up, while the other is being machined. The 
Carrcr^ contract, haa nc cpecific language or. r.^-^Tcirtg requirements ar^ 
it is not clear hew workers. will be able to respond to this form of 
'speed-^>. ' 

! m. Health and SafeCjr. 

Ihfofturbt^iy ^m^ha^me^ 

. to think throu^ th^.mdny ramifiLcatlohs of OK: use. CfK:>achines w^re 
first introduced^ .when 'order delivery timeft.had reached ts^ to three 
years areJ excess Bernard for purps, ba<l, brought new ccqpetltors into 

Jhus th^ limiediate.jnpelve was to increase production rapidiy^ 
(I«i<Js^?iVig^>l]e at the; tte ^wtpuld probably have reqaired', fcuij.d- 

li^g a'-nev^ plant ^ A n^jch lender tcndettaking) , But wl£h, beiii^. 
ptes^e to get the pi<iiuct oufc^, managfiient ^^bllshed'a p<?Vi^ and 
pattern of virtually no pr^evehciye main'terjend^'',^ 9f running' the ma- , 
dtfncs at the/h{ghest possible isps^d/ Not'.,4t?c^^rt^:^''^s led'-^o- 

*;.ec^4prp6nt ^aliure find exp&t&ive ^aowhtir^. . AftV-t^ ^.vhtee jetax^ 

^^nanageraent has apparently learnai 'ithat th^ inaJcJn^^ iteq^'^^rtiy. , . - , 
Ae optlcun. & /the €i^r)eer^, bs^^t^i^ 

def ignatcd machine speedy for .each o£ t<j5t;etia]L W fi^rt th^t -is' 
given to the production workers. Hewwer,, the vorker^ . tise /their -knowledge. 



ara ability to reprograni nvichloe feeds arxJ speeds to g$t tHe jc^rJdo^e a 

they -see best; not ryecessariiy according to the engineers' standards. 

flue the abserce of prevcntwc riaintenancG remains and corifcrtbutes- 

' to the ^'ttcss of working with machines that inay. fly apart or* throw off, 

thfr wor^iece* without warning. [Thd, prcsidfeiH of 4:he*lDcal acCual'ly 

had the guard glass of. hi$ CW» lachcNihli^ter in his\f-ce when the CKC* 

ipachine threw Ott the piece vhich he was working]:^ Yet all sugges- 

tions by the workers Ch^C b^t^tpr rraint^nce might Xead to better prp- 

' ' ' ! « ' . - • , 
ck^crtion has been, shrugged off by managemttat^ (and xemerr^r we are 

.talking, about '$:i50,bXl,nvidunes boug^^t with loans at l8-2Cf7.). In the 

cnayiers' own «oras, 'Vpu Jjx^ .-r-^ workers are the lowest' fornv' o^ anifnal 

^ l>fc>" . ^ " : ' ' •„ - 

^ Although) the.j^Dt^ntial risk to t;he tvorkers* safety seems to be 

:V^ater vlth ^OC machined, in "fact' the^ inj-jr)' ^^^^ <^ standard machines 
Is hi^gher. This is hik^use vi^rtuaily ^11 standard machines in this 
shop^vire unglartJtxi a condition ^ich invites a formal^ OSiA non-cdrfh 

•pXia)x:o citation".. Recent jly hc^^er, workers' complaints have pi"a5pted 
"njanagOTjenc co -begin buirlding some guards . 

^xp^i^'iSi the* safety field are r;pt aware of any formal rigorous , 
con^trative. ;St;ixdles of the health and safety -corrfi<ion$ associated v^d} 
staricj/cd ys.. CfiC machine toot?.* 'But the plant management ^tljiemselves „ 

^ stigg^ed ^t q^^M)^i)^vcB^ VJet^ probably noisier'becaiise of their ^ * - 
hl^r opci^ating~«j^eds. ' And this in a" ihc^/^iiose nof^e. levels are, . 

ifS*^ Pfi^y- monitoring workers are"a<^r^ pi has been dcaoe .by 
. thc.C(jrapany*^ insur-er^ The -workers were never' informed of ther re^it^ 
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but say that the shop always did seem especially qiziet on the days thp 
insurance ccrpany's inspector .came round. ' * ' 

IV. Skill Effects/ 

Ihe introduction of computer controls in machining operations Is 
fwt-^sTeen as skill dilution by the workers. Indeed, manageiwnt readily 
asserted thst if r»2ke£ ssns^ to trcit: z '..^rhcr for CNC operations, crjy 
if that vxjtker has extensive prior experience vTith standard and /or NC 
machines. lAM meiribers operating CNK^ mtchines in this shop vere trained 
by the n^ichlne nanufacturer and, as mentioned above, ate able to edit 

' ^ ^ ' ' ' r . y ' 

and change the conpyter program ^or speeds and feeds, -fiut'th^ also 
wcjrk closely vith £n-hcuse prograwDers i^ten (as o|tea ha;^^) ttyz ^ 1.. 
conputers create errors in thbtr own progi;aiiis. ^A^l the tVadttloji^iI 
inachiTting skills are essential 'to'be |rble to spbt and correct 5qch * 

Postscript , ' ' - '"''^^^^ ' 

As this was beirjg:, written, workers l^rned via ^he^^'pev^ arrf * 




l^rge^sopWsticatecJ- multi-plant corpotatioo* ^hey fiily es^ect . 
changes in the work patterr^s l&pd relatMortshlf>s describ^ alxjve ani .^6.. 
K^te worried about 4;heir leverage in contra^cf .injgotiak cortttig'^/* 
in ^six months » * * - . '} ' '' '^ ' 
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Case 21 --Robots ar^ Ccirv^i^Ceriiaclon: ' Different Jftpllcacions - 
' for ^oQltodcn WcJrkcrs 



I. Backgnxmd ' , . - ^ / 

. - Confronting a *Vature". market —-slow ^orig-ron growth and one 
^ . -that is severely dep^rcssed at . cSe moment as a Consequence of the state 
'of the houcir^ r::e/^t, this large rcjcr-tpplicnzc manufacturer (one cf 
the strongest conelarerate. mjltinattonal' corporations in the. world) is 
. novxngi rapidly to upgrade Itfe nrimifacturing operations through robotics 
-aSid cocrptfterization. . . ' 

At the insJ^triql complex in ques?;ion,^ there are roughly 300 lAM 
toot and die worker6/.i>hile another industrial union represents the 
^ 'l4,000 pr.oductiqn and maintenance workers. Total employircnt at present 
'stands at 19.00 0 ^ ^fran.it& 1973'peak of 22^000. , Six separate 
prwluct lines ar^ l?uilt in siix' separate buildings, ^each one o^ whicW* ' 
l^as its cwn t6ol room. 

Tfie' first production line robot was installed 10 years ago, to 
rtmo^e plastic parts fran^their mslds^ar^i transfer' thejn do a fixture 
.ort a machine vyhich trimmed the parts. This original robot was set 
'<jf£ in a fenced off area and used by the cCmpany as a kind of "show 
^ piece . 

"* • 'Hve years later three(?) robots were brought in to do spray 
. paintttn^and glueing — the most undesirable jobs . These were jobs 

lield by people with the hxrest seniority \k)0 bid out of them as fast 

t ' ' ^ 

as possible; in other words » low skill, high turnover jobs. Today 

th^e^are to robots in use in these operations (with one exception 
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described below) and the ccnpany expects to have 90 in place in early 
1982. ^ 

About one year ago a robot was installed In conjunction with a new 
punch press on the production line (i.e., not "in any tool and die shop). 
The robot /punch-press ccmbination w«i5 used by the ccnpany as a protot>pe 
to gain expcri^e with how such systems work. The week of my inter- 
view with the local union president, the ccrpany began modifying e^dst- 
ing punch -pressGS to work^with robots' they have on order. 

None of the maintenance and repair work on robots, with the excep- 
tion of replacement or repair of tools and fixtures that are part of the' 
robots, is under lAM jurisdiction. Although disagreements do arise 
occasionally between the lAM and the union representing the maintenancfe 
wrkers, these are generally settled amicably and there have been no 
problems in allocating new work associated with the new machines, be- 
tween the two unions. 

II. Ehployment Impact of Robots. 

t, Because the tool and die workers' responsibilities are confined 
to the replaccront and repair of tools and fixtures r robots have had 
little significant Ijnpact one way or the other on the ainount or kind 
of work they have to do. The employment inpact falls largely on the 
unskilled production workers. Indeed, in the rrost recent and currently 
i^ojected rounds of layoffs, there will be Ad layoffs of toolroom work- 
ers. In 1980, v,hen 3500 people were laid off (all of uhcra were called 
back within six months), no Journeymen toolmakers were laid off, only 
apprentices. (This was a ndstake, in the eyes of the lAM local, because 
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the corepany has difficulty hiring tool makers and was behaving in a 
short-sighted maimer In dela>dng its apprentices' progress). In lay- 
offs currently scheduled by the company for the finaI•'c^larte^ of this 
year, no toolrocm workers, including apprentices, will b6 affected. 

Over the longer run the corrpany has told the unions that it 
anticipates a permanent decline In the operation's labor force of 
20%, as a result of the market outlook for its products (nothing - 
e:q>licic was attributed' to the introduction of robots). And Indeed 
current production is so far ahead of demand that final Inventory is 
being stored In boxcars, warehouse space having been exhausted. Vn< 
ccqpany expects to achieve the- projected reduction In jobs through 
attrition and through seme as yet unspecified program of retraining, 
afxJ placement,* This Is not of major concern to Che highly-skilled 
tool and die wrV:ers, however, because of their awareness of a general 
sliortage of toolnakers in the area. They belieye the company is likely 
to avoid laying them off temporarily for ^ear of losing them to other ^ 
firms. ' 

Thus, Co the workers In the tool room, the amount of work associated 
* with robots, as with any other type of machine, is largely a function of 
the size of the operation — how man^ machines are In .use and how fre- 
quently their tools and dies have to be changed. But the amount of work 
td be done does not have a direct relationship to the number of tool room 
jobs. Those appear to be related more to the kind of work done in the tool roan. 

* In recent months^ for reasons the mibti has not yet been able to deter- 
mine, the ccmpjnv has adopted a new "line" of worker Involvcmsnt and pa- 
tcnvili^stlc concern for its employees' well-being. The union is tx>w wait- 
ing for "the other slioe to drop." ' , 
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III. Ttxj Job-Creating Potential of CNC Machine Tools / . . ■ . 
^ Ihrce nonths ago the first QiC machine tool — a milling iriaohine — 
was put Into operation in one of the tool rooms af)d more are expefcted 
to be installed in the five other tcpl rooms in the ccnplex. ' 

Tool room workers^ have tw very different .kinds o^ response^ to 
these machines. One gnx^) looks at Che supep.or speed, quality, rclla- 
birity, etcTof these ma^neS and is' concerned that there will be. fewer 
Jobs for. tool makers. 

Another group believes that the superior- performance creates the 
potential for staunching the subcontracting of work out b*f the unit. 

Thirty years ago, \>hen tjie facUity was firsp op(sned,.All^new 

die-fliaking, the fjeart of the tool ^ad dietnakers' craf,t; i^s done/ 

ln~hcusc. Within a decade this wotkljeg^ tcbe^subcontifaclfecl ouV to ' 

other fiiTOs (some unionized, even by, the lA^l) ^ind seme non-union sub- 

sidiaries of the parent^ firm. In either c^se the re'Bult *was that't;ool.' 

room operations at this plant became confined Co>|airly roufcine replifce- 

ment and repair work. * l^v*- ^ ' » , <^'^ ' ' 

• ^ , ♦ , J. « . . • • 
Now most of the machinery in^the tool^rocn^ i^3Q,*yfears ol^V^arici 

\ ' * ^ t ^ ' ■ / ' • 

there are powerful forces encouraging .even furthej- /sti^orttraotin^f t<i ^ ^ 

■ 'V.'j^r 

more modem facilities where It may be possible to .get the work done*-"^ 
wore cheaply. t)With the current slurp in the nerket and»ecnpet;ltlvte-'T' ' 
pressures* Intensive, this may appear more and more profitable^JIso ^. 
management. Workers hope that the addition of state-of-the-art machirie , 
tools will make It. more attractive to the company to retain current work 
Irv-house and eventually go back to the production of orfglnal dies — • 
work they consider to be far more creative,, Interesting and therefore, 
desirable. 
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The current unlcxj* contract gives the tool and die workers a good 
lever for exploj-ting this possibility. The contract includes a special 
"farm-out" agreement, negotiated tv?o years ago, whi^ch requires joint 
unlon-managcmsnt discussion of any proposed subcontracting of "wrk 
nonnally per^omxl by mcr^bers oC the bargaining unit on existing pro- 
duction tooling."* It provides for a "show cause" report by management 
ai>d a p»,^.JiiblLi<^.i o£,aii»st au^ subconlr«iCciiig uiallengcd by the union 
until that challenge is resolved. Resolution can be acccmpli^hcd either 

r 

through satisfactory negotiations, or that failing, accelerated griev- 
ance procedure Ki.e*, It 'goes inmediately to the step preceding arbi- 
• Ctatlon)^ ^However the ccrrpany has the right to iirplement the proposed 
subcontract once tlie grievance procedure has b^en invoked. 

iV>. Workers' control and skill developnient . 

Thus^ fair the workers have not experienced any problem with manage- 
ment attejtpting to restrict their knowledge or responsibilities vis-a-vi; 
the CNCim^ichipes, but of course they are still in a training period. 

The workers themselves have been Able to decide the system for 
selecting uho shall get training on the machines first. (Only .eight 
people can be trained at one time.) They themselves decided to suspend 
the usual seniority-based selection system in recognition of the fact 
that the highest seniority people would be retiring in tlie next few 
ro(?ntihs '^and therefore their training would be w|.thout purpose. 

.Instead they held a lottery — and excluding those few about to 
^retire, got lOOZ participation from the membership. The training 
classes are four 'hours long and incluJe training in canputer language 
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and prograinnlng. those ^4io qre participating in the training r^rt 
that it is serlcus and challenging. Training tima is "paid at straight 
tlroe rates. • - 

At first the monbers were worried that they would be excludoT fran 
progranming knowledge, he^use'of reports that the company had done this 
at other- locations . This has not yet happened at the training level, 
but how things will evolve vhen the computer prograjm)J;rs be^n to assert 
, their jurisdictional claiins, reinains to be seen. (Ther^ are already 
• conputer progranroers at the site, not in the bargaining unit, working 
on ccraputer-aided-design) . lAM members' awareness of this possibility 
has hcweveit made them determined to seek appropriate language in their 
contract during the next round of bargaining t6 assure that they main-r 
tain control of the programnfiing ^fuiKtion. 
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Case 3. New products. and new Jobs; proceccing che union's jurisdiction 

EackgrcjrxJ ^ 

In Che early 1970s this divi^sion of a giant rTjlCinaCional congloTH 

erate si^Tx^d an ogrcc-^nt wich the ^AM local in q^jcscion covering all 

★ 

plants in the greater nctrcpolitan area. Since Chat agree-Dcnt was 
negotiated the vakio of the division's crjtpjt has cTor9 than doubled, 
cnploymcnt and lAM r/rrrbcrship has rcre than doubled and the nunber of 
plants' covered by the a^ciincnt has mcreasod xr-on three to six, Al- 
thoug^i this is not a union shop contrac;:, rerbership has averaged 90-95% 
of the eligible labor force. This merrbership grovvth has been acliieved 
in spitd of job-di^ip lacing autcration in rany of the operations (electro- 
static painting, autcrvsCed test -equipment , autocrated assembly and CC 
machines in the jT^ichirc shop) and new product developrrjcnt vhich has rrcar.t . 
a decline in the share of total output for those jobs in uhich lAM^menw 
bership was 'originally concentrated. ^ 

Over the past" ten years th? local union leadership has been 
keenly aware of the future implications of technological changj "and 
shifts in products and markets, even to the extent of attending industry 
conferences to learn about and keep up with ne^ de\'elopments in the field. 
As described below, the diligence andf persistence of the local leadership 
in policing the contract has enabled it to overcocne r^ny inpedirnents to 
menibership growth that might otherwise have gone unnoticed. Throughout 
the decade the union has repeatedly discovered manufacturing operations 



* 

The cCTipany agreed to this in order to get the union to agree to change 
fvan an incentive pay system to measured day work- ^ 
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arclUary Co existing operations, being carried out by the enployer in 
urroarked facilities, and occasionally with workers hired throj^ a middle- 
nan and designated "independent contractors." Through persistence and 
sophisticated bargaining^ the union has ultijiately been able to get these 
people and their work brought in under the' contract unbrella. 

II. Responding to new products and 'Vv>w" v-^Hc 

Within the last five years two najor chang!|s have taken place , 
in the existing c^raticns. Work on a new line of advanced equipment 
begap rcughly five years ago. New^ assembly procedures were introduced, 
for both old and new products two years ago. 

•^he union was never informed about the introduction of the new 
product line. On its wn it discovered the developmental work being 
done on it, in an umarked rerxaLi^l^ant^in^-aiTlnJ^ pai^j far 
from the original manufacturing conplex^^/^en the union brought this 
to local inanagenent's attention, and pointed out that its contract 
covered all operations in the metropolitan area, management said that 
union recognition would be granted v^en the work had progressed beyond 
development to actual production. And indeed one year later, the 
first relatively simple cor^wnents were brought into the main plant for 
asserrbly, the LAM did win jurisdiction over those jobs. 

-Shortly thereafter, production of a more cctnplex precision conv- ^ 
jxxjent was bf^j^t into the main plant. Ihe.pec^le assigned to this 
work were a mix of low skillai "independent contractors"* arxl highly 



* These were young people hired right cut of school and paid by the contract 
ing firm at about; $1.50/hr. below the lowest paid union worker. They liave n 
^^^^^^ rignts and are subject to xermination at will. Althou^i they hive 
^ ^° ^^^^ because the corporate chartering records on file 
with the state are incorplcte, the union suspects that the contractor may be 
0 shell, set 14) by the corporate employer. 
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sklUed-people, dubbed "lab technicians, 'Lholding 2-year degrees In 
'analog ard digital circuitry with course work in microprocessing. Ooa 
year later, rcu^y one year after the union had discovered the "devcl- 
OfXT^ental'* plant, and with the issues' of bargaining unit wrk being done ^ 
by non-unit workers having been repeatedly raised by local leadership, 
these sub-asscjrbly jobs also cme uxler the lAM contract. 

.*t abc-jt t**c cmc time, ccnstrjct^or. bcg^. m c now facility tc 
house all the final asscarijly and staging work on the new product. 
"Staging" is one of the most technical and highly skilled aspects of 
the entire operation: it^-is the tkrm used to describe the final link- 
ing up of a carpi ex system of cccponents. Up until twD years ago this 
work was usually done out in the field, in the actual place -viiere the 
iracliinery would be used. It was done most frequently by locally-based 
_ .service staff eq^loyed by ~ the corporatiort. But occasionally workers 
from the production plant were flown" cut i:o-do^thl5_ work. In recent 
years, however, custorners have been anNlous to get these systems oper- 
ating as soon as possible ard.have been less and less willing to accept 
delays resulting from insufficient field staff to do the staging. Thus 
custonier pressure led to the staging function being carried cut at the 
manufacturing site prior to shipmsnt. ^ 

In the view of the I AM local, staging work belongs^ within the bar- . 
gaining unit, but thus far the ccnpany h^s restricted it to "lab tech- 
nJl^cians" (approximately 1^ in'ruTibcr) not in the unit, Havln&^introduced 
a new task, the canpany argues that^the work should not be under the 
union's jurisdiction because union manbers hdve never done the work before. 
The union argues that viien this worl^ was dorw in the field union members 
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did occasionally do It and that in ar^L^case they certainly have, skills 
and ability eqoal to the task. Ihe 'lab technician*' skills 'and other 
qualifications used in "staging" arp virtually the same as thos6 of the 
tC9-rated bargaining unit classification. The pay is the sa-ne, the two 
groups of workers get the same kinds of work orders ard have the same 
relationship to engineering staff. But 'lab technicians" working con- 
ditions are far superior. 

They do not, have to p^mch time clocks, have more independence and 
lifter supervision, 'do not have to meet daily prbductlon quotas and 
enjoy more liberal sick leave policy. Moreover these workers benefit 
from advanced training in the ccnputer sysfems corrponent of the final 
product — training the company has thus far denied t^o 1AM members. 
Having *no specific contract language governing graining ri^ts, the ' 
local has used other means to lay claim to staging work. 

' Althaj^ the'l^iM's claim that "lab technician" work properly 
belongs within the bargaining unit has not yet been s^tisfied> con- 
tinuous progress is being made. Two years ago, when the ccrrpany failed 
to provide requested information jon the numbers of -"lab technicians," 
their responsibilities and job descriptions — information essential 
for bargaining on the issue — the union filed an unfair labor practice 
charge (refusal to bargain in good faith). ITnen the con^any offered to 
coopromise, and acceded to bringing the "contractor" jobs intone 
bargaining unit, the charge was dropped. This e^qserlence has shown 
local leadership that the company is very xjncomfortable with having the 
issue ccroe before the NLRB. The union is convipcW that It has a strong 
..case, if ^.t should choose to ask the Board for unit clari float i*on. But 
it has preferred not to lak6*'that ultimate step as long ai there is coo- 
tlnuoys progress towards e^anslon of the.unit^ Negotiations on this 
issue are carried on almost weekly. TJiis strategy has thus far proved 
to be successful in maintaining membership growth and unit strength. 
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Case A. Corpany Willingness to Incur High Costs to Reduce Worker Control: 
Corrputerization of Parts Fabrication in Aircraft 
Maintenance and Repair 

I. Background 

In Jaruary 1980 a ccnputer-controlled parts fabrication machine 
was brought into the shop in the aircraft service section of the heme 
operotloiiS of a la;g€ dcrvestic cirlinc. Ihe f2bric2tlon shop 
produces parts in-house for aircraft frtaintcnance and repair. The 
workers In the shop have traditionally had ccnplete responsibility 
for producing the parts according to engineering specifications. Each 
worker has*. been able to handle each request "frcra A to Z," operating 
all machines in the shop. 

Ihere have been ix) recent layoffs in this shop but the nsjriber of 
workers has been reduced by five by attrition. As described below, 
the, introduction of the npw machine has ineant that^work traditionally 
performed by union members in the department has been transferred out 
and assigned by management to non-union men^rs in the computer pro- 
gramning department. This has occurred even though there is no apparent 
technological or efficiency rationale for doing so. Indeed efficiency, 
profitability and other supposed management criteria for decision-making, 
point in the <^5posite direction, th^t is, to(^rds more functions and 
responsibility being brought into the fabrication shop. 

The workers in the fabrication shop are highly skilled people with 
considerable seniority. Their shop is part of an enormcxisly larger 
ccfTiplex — total I>M employment at the hone base is around 5500. 
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Moreover, the union local is part o£ the national coiplex of locals' 
In other cities that negotiate with their cfi?>loyer through the, air- 
lines district to which they all belong. The officers and staff of 
the district handle all negotiations, grievances processing etc., under 
a union shop agreejient that has been In effect for over AO years. 

11. Workers' Control 

The machine in question is an automatic turret punch press that 
produces batches of parts from sheet metal. The ccn^terized control 
system can be operated cither via taped programs or from progra-ns Intro- 
duccfJ directly by the machine operator. ^ _ "2 * 

Prior to the machine*s Installation, workers in the shop bid for 

membership in the "machine crew" ^lat would be trained, to run the 

machine. When a mechanic <ind salesnian came down to shew the workers 

* 

lx>w to use the machine, which is unlike any other in the shop, the 
workers learned that the manufacturing ccn^ny provided, free to^ pur- 
chasers, a two-week school to teach the purchaser's employees how to 
operate and program the machine. j^When tfte shop workers rec^sted 
that they be sent to this school they were turned down, although the 
airlines company sent a supervisor, ^n engineer, a programmer and an 
electrical shop foreman. The shop workers were told that programming* 
training was not appropriate for them and that it would take a com- 
puter programmer two years to become proficient in writing programs 
for the machine. They interpreted the company's attitude as Iiiply- 
ing that they were Incapable of acquiring the necessary skills and 
knowledge. • ^ ^ ' \ 
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The workers Imnedlatcly filed a grievance, because, in their words: 

"sonething was wrong with a system that sends everyone involved 
with the equipment to school except the four people responsible 
to operate arxi maintain it eight hours a day... 

A grievance was filed because we began to realize that we 
were being deliberately kept away from the information required 
to do our job," 

In their view, wcll-si^ported by actual experience as described 
< 

belays it is irpccciblc to separate the f*^^ticrji of progrannrLng 
productico. They see the ccnpany's attempt to do so as a violation of 
that section of the union contract that defines the union's jurisdiction 
as covering "all work involved in overhauling, repairing, fabrica- 
tion ... and machine tool worH in connection therewith." Instead the 
conpany chos6 to allocate ■'^art of* that work to white collar people 
outside the bargaining unit. 

In the meanwhile, two of the members of the machine crew, having 
been denied access to the formal training course, took the machine 
manuals heme at night and taught themselves how to program the machine 
manually. Not only did they become proficient progranmers with only 
six months of self -study — they actually discovered errors in the 
manufacturer's manual that the corputer prograffmers leamey about from 
Terrata" corrections conveyed to them by^ the nanufacturer. 

Four months after the machine had been installed , and during the 
period that the grievance was being processed through the first three 
steps, an on-off switch was installed by parties unknown on the corputer 
as a means of curbing the worker's ability to control and program the 
machine. Needless to say, this was a minor, easily-overcore inpediment 
for experienced machine shop workers. But it is seen by them as part 
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of a pattern of constant harassment and pressure carried out by a 
variety of means to keep them frcm running the ^ten^uter end of the 
operation. The ccnpany has attempted, throigh the posting of printed 
procedural rules, to divide the work between vhite-<:ollar progranners 
at the othor end of the airfield and mere machine loading and unloading 
in the fabrication shop. Workers vere given strict orders not to do any 
programnlng themselves but to vj»rk cooperatively with the ocmputer pro- 
• grannicrs to help them ge^Shi errors out of their programs. 

Managem^t's goal of separating the two functions clearly violates 
the principles of the machlifKJ design. The manufacturer's manual states 
that 

"Prograrmilng is the process of analyzing an Engineering 
drawing, selecting an order of punching, ard transferring 
this drawing information in the selected order to a pro- 
gram sheet.' The program sheet becomes a basis for prep- 
^ aratlon of a program tape . . . • ^ 

Evaluation of the Dngineering drawing, selection of a 
.machining sequence, and preparation of the program sheet 
is done by -a progra/imer. The progranirer must have a 
working kix>wledge of machine shop practices^ blueprint 
readings tool design, ard sneet retal raori eating tech - 
niques . A good background m maclveryvicics, especially 
trigonometry and algebra, is desirable." 

All of tkese skills, abilities, edpcational requirements, etc. char- 
acterize the shop workers — but not the company's computer program- 
mers, who lack "working knowledge of machine shop practices and sheet 
metal fabricating techniques." 

Ihe workers themselves have clearly demonstrated that management's 
view of the appropriate division of labor is inefficient and entails 
enormous financial cost. 

Under management's scheme a parts order that comes into the fab- 
rication shop requiring the operation of the CNC turret punch cannot 

r 
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be filled until the shop puts in a request and then deceives a coiputer 
tape from the progranming center. If the tape pwes to have errors In 
it, or if the machine introduces errors (vhich happens), the workers 
are not supposed to do any editing, but are supposed to caU. In the 
programmers to straighten things out. All this leads to a turn-around 
time for filling a request for parts of a week or more. Moreover, 
1^.^ the p.-c^^tion Icnou'lcdge of the shcp -rrrkers, the progr^nrmprs 
write programs that are less efficient in the use of materials, lead- 
ing to very expensive scrappage rates. As shown in Esdiibit A, the 
workers estimate they can produce a given part at 67., a mere fraction, 
of the cost when done management's way. And 'this doesn't even count 
thfe cost of the inefficiencies of long turn-around time. 

The workers estimate that if they had full responsibility for - 
progranming, with the computer programmers on call as specialized 
"consultants, they could get some parts orders in and out the door in 
a couple of hours, as opposed to a week, ^toreover, if they had in their 
shop the tape printer and the plotter that are now available only to the 
progranrners , they coiid'rediic^ the costs and increase output even more.* 

^The workers ir^thls case arje especially embittered because several 
years ago, when the company was on the verge of bankruptcy, union menn 
bcr< voted for wage concessions with the understanding that members 
would be made whole when profitability in^yroved. In the first three 
years following that agreement, union members got back more than they 
had conceded- But last year (when the machine was bro^^t In) and this 
year, under the combined Impact of deregulation and the PATCO strike, 
the company has shown losses, obliging the workers to give up a percentage 

* This would also return the pattern making function to the machine 
shop workersn^ who lost it when CAD came In. 
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of the pay to which they would otherwise be entltlecJ. Now they 'are 
faced with management^ intransigence that obviously works to depress 
profits and~they can*t understandj^it. 

Management's method of introducing the q5c machine has also created 
friction among the union workers in the shop. Those workers not on the 
jrachine crew, now must take the rxxjgh parts stamped out by the CNC punch 
presb (a indciiiiitr ch^. liave not been ctuincJ ^kse) and arc *Vcdvj;ccd to'* 
bentUng, deburring, etc. someone else** work, rather than doing the job 
*'A to Z" as had been the system prior to the arrival of-CNfi.* 

At the same time management told the CNC machine crew to teach 
the other workers how to load the CNC machine (tapes, punches, die5 
and sheet metal), how to turn the machine on and off, but not how to 
program the machine, this contravenes the machine manufacturer's manual 
which states that safe and econcmical use requires "the operator to be 
thoroughly familiar with the system prior to use of the system." Man- 
agement's order means that the workers doing the training are not allowed 
to answer many, of the questions the trainees ask. Violators of a fore- 
man's direct orders can incur a letter of reprimand, loss of pay or loss 
of his or her job.* 

These sorts of management decisions have obviously injected a 
totally , unnecessary element of stress into the workers' daily work 
relationship — and one u^iich would not be present if the machine manu- 
facturer*s instructions were followed. To the workers involved, the 
total picture is filled with grim irony,, to say the least. The firm 
in question has made a lot of noise about labor-managenjent cooperation 



Although the union would not permit such discipline beir^ inposcd^on thi 
i^ue, the threat of conflict is another source of pressure on the workers. 
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and m^nag^TienC's Interest in workers' productivity-raising suggestions. 

'Yet ^t every step of thq^ grievance procedure thus far invoked, the 
workers* ccnplaints have been denied and their suggestions for Improve- 
ment have been ignored and resulted in*^etty harassment. 

The grievance Is now at the feinal step — arbitration. But there 
t5 a back^LOg of 1000 casas also « that step (largely because the com- 
/ pany b^c adopted 2. pclicy of ^n^Jfg "r^rt ^'"'ancps at t^o earHer * 
st(iges, and the union has ^o^^gTve higher priority to discharges ard ^ 

/pay coRiplaints). So considerable delay is inevitable. 

One of the workers has gone so far as to write to the CEO of the 
tcmpany (several months earlier he had cornered him on a flight and 
laid out the whole story) protesting the "cold war over control of 
the machine operation." But in the meanwhile, frustration and disil- 
lusiorment vJith not being allowed to develc^ their skills or inprove 
output remains* 
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NIr. MiLLER.^I thank you. One of the problems, and you have 
heard me already speak to it this morning, is being able to justify, 
I guess, the two positions h^re. the need and the desire of increased 
automation, whether it is office or factory, anS the accepted view- 
point that this will simply lead to greater employment opportuni- 
ties. 

And what disturbs me a little bit is, t see a technology to some 
extent that is, in fact, designed within the production process for 
the purposes of eliminating the human input into that process, 
withottt placing any value on it, it is simply a fact that you can 
handle white-hot forgings with the robot easier, better, what have 
you, than you can with an individual.* 

I see these two parallel suggestions, sort of like when I first came 
to Congress, there was a strong push by the utilities, suggesting 
that, absent a 7-percent growth in energy, there could be no .posi- 
tive growth in the gross national product of this country, and the 
fact that we have found outi-hat by better management of energy, 
you can, in fact, create a positive gross national product in this 
coantry and many cfthers. ^ 

And, so I just wondered if the theorem is, in fact, widely accepted 
that this simply— weiare not going to experience widespread unem- 
ployment or lack of employment opportunities in the future. 

Is there a ratio of jobs created or displaced with one of your aver- 
age placement of robots? You ^indicate at one point that some 
10,000 jobs were created thatrWere not there before, and I just — 
how do we measure this? How do we start to measure? We have 
obviously been told, earlier this morning, that currently we are not 
doing very well. 

Because that has severe ramifications for policy considerations. 
Mr. MuNSON. You are absolutely right, I will hazard a response. 
Mr. Miller. It is a cumbersome question. 

Mr. MuNSON. It is a cumbersome question,, but I understand it, 
and it is a very difficult one. First of all, let me put & couple of 
things into perspective,' if I can. As far as the robot itself is con- 
ceiTied, it has been projected that the industry in this cou!ntry will 
grow to $2 or $3 bilUon in 1990, at an annual growth rate of 35 
percent. 4m 

Now, if you take — you can juggle figures all over the place, but 
just to try boil it down into something simple, with those numbers, 
you coqld be loojcing at perhaps 180,000 robots by 1990r^aybe 
more like 100,000, which, based on projections of the manufactur- 
ing work force at that time, of maybe 18 or 19 percent of the work- 
ing population^ that will be less than 1 percent, if it is 1 robot per 
person. 

Now, it is likely to be two people would be displaced by a robot,, 
either by the task it performs on* a one;3hift basis, or because it is 
working two- shifts.. J|ut it is stilly rd^ttively small percentage of 
the total popul^^T not to b^Jtnm'ed, mit still small, looking at 
this 10-year timeframe. ^ - \ 

The fact of the matter is, though, that c4rtainlv in the full scope 
of automating the fad^ry and the workplace, witn robpts and other 
devices, I think there will be a larger number of peopfe displaced. 

But now, let's take a look at what is happening-^— 

Mr. Miller. Let me just stop you there. 
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Po you include in that, as you pointed out in one of the processes 
of the elimination of scrap, or 85 percent of «;rap, obviously, robots 
combined with computerization have substantial impact on inven- 
tori^. The steel industry is not excited ,that you have eliminated 
scrap or the aluminum industry, or the copper industry, which do 
various components that you might be working with, nor the steel 
workers, perhaps. 

Yet, you can't argue with the goal of making the process more 
efficient and less costly, and the product, in theory, cheaper. But 
are you talking about those kinds of ripples, because we know that 
the changes in the automobile itself, of going to different materials, 
I forget the robots, just simply looking for a lighter, more efficient 
automobile, is reduce the demand on steel. 

Mr. MuNSON. Well, this is my next point. The fact is that if you 
Ipok at it at the economy, and a^ the health of business— first of 
all, labor content is a small, percentage dt the total cost of manufac- 
turing. 

Second, the rationalization of the workplace through all these 
different technologies does lead us towaH the elimination t)f in 
proce^ — or reduction of in process inventories that cost money, 
floor space for them that costs money. It gives an overall, mych 
more coherent and manageable factory environment in terms of 
the data that is fed back for decisionmaking. 

The entire process becomes more efficient; reduced scrap, re- 
duced energy, because if you maije scrap, you may have to incur 
remelt costs or something of this sort, product quality; product lia- 
bility, and in fact, speaking strictly from a supplier of robots point 
of view, the economics that are plugged in today to the determina- 
tion as to whether to buy a robot or not is looking almost entirely 
*at labor displacement or replacement, or elimination, without 
regard to these other factors that after the fact prove to be much 
more*overwhelming in terms of economic benefit. 

Mr. Miller, Which ripple back through that particular chain, 
unrelated to the person you sold it to, back through that entity, 
suppliers or purchasers or people who service that industry. 

Mr. MuNSON. If you introduce efficiency overall, you have a 
much more costKiompetitive situation, you can generate, obviously, 
higher profits, and hopefully, management would be intelligent 
enough— and that is a big if— to reinvest for the long haul in im- 
proving his operations, and I believe, thereby improving the work- 



Mr. Miller. Well if that comes to fruition, and that would be the 
desired goal, it seems to me, of an economy that desires to stay 
competitive, that you would want to engage in the manufacturing 
process which has those attributes to it. 

Let's not deal with unemployment for the issue in the sense of 
displacement, but in terms of the, creation of job opportunities a 
decade from now, 25 years from now, the growth, I guess would be 
the term. 

It seems to me as you start to cross-pollenate, if you will, be- 
tween the office of the future, the factory of the futiire, and every- 
thing in between, those job opportunities, I just don't see that they 
can be created to— ^ 



ers' situation as well. 
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^ Mr. MuNSON. I wpuld like to mention two other things, because 
they came up earlier, too. 

First of all, by the way, I think that I do share many of the 
thoughts here about the attention that has to be paid to the hfuman^' 
condition of the worker. 

Mr. Miller. That is the second question. We are gomg to go mto 
that one. . , 

Mr. MuNSON. Sut I am firmly convinced— all nght, we will leave 
that for later, but I am firmly convinced that what we are talking 
about will generate new jobs and new job opportunities within the 
factory, first of all, there will be a certain percentage of people who 
are placed in much more gratifying, challenging positions, and this 
has already occu^jed. 

It has occurred, and you can get chapter and verse on that with 
officials from the UAW, in minor numbers directly related to 
robots, because robots are still minor numbers, OK? But it has oc- 
curred. 

As far as— it was mentioned earlier this mommg that the results 
of tHe first Industrial Revolution, mechanization and automation 
that have created new jobs and industries and all, may not neces- 
sarily be the wave of the future.' 

I disagree with that, because I think, you know, when we all read 
Dick Tracy many years ago, with the wrist radio, we didn't believe 
it for a moment. George Orwell, in **1984," his book, he made 137 
predictions, 100 of which came true by 1975, and he didn't mention 
robots once, so what did he know? . . - . 

Perhaps one of the things that has— and this was referenced ear- 
lier this morning— that one of the objectives of this committee's 
work is to help or fmd the means to identify these new industries 
and products, what these products will be? 

Now, that is really crystal ball gazing, but it is gomg to give 
some indication of where the training requirement will come from, 
and where the people will be employed in the future. But those 
jobs will be generated. 

Mr. MiLLEm. Let me just— it*still seems to me that there is an 
inconsistency in this process, because, in fact, technology is de- 
signed at the elimination of the job, in the sense of the human 
being standing in position either in an office or in the factory, 
being in a position to interact; that as you view, I mean, you have 
one generation of robots, and you are already thinking of a second 
and a third generation, as are your competitors. 

In each and every case, it is a further refinement of the process 
which has as its goal, it seems to me, is the elimination of that job. 
I am not placing a value on that, but I am just tr3dng to determine 
the— — 

Mr. MuNSON. May I suggest to you, Chairman Miller, that we 
are all suffering from a problem of semantics, and how we perceive 
things? Because, perhaps we dwell too much upon job elimination. 
We are seeking better ways and better methods. 

Mr, Miller. I understand that. 

Mr. MuNSON. OK, now, the fact is,' yes, we were an agrarian soci- 
ety, because we had^people with hoes in^-their hands. Then we 
mechanized that-pfocess. 
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Now, was it done primarily to eliminate people? Well, maybe ' 
that was a perspective, but what was really the result? A much 
more productive society, with a much higher standard of living r 

Mr. Miller. I am not arguing with you. 

Mr. MUNSON. Doesn^t that address the point, though? 
^ Mr. Miller. There is no question. But I can also take you to the 
Central Valley of California where there are no longer towns, there 
are no longer small businesses, there are no longer service indus- 
tries, and we can plow from sunup to sundown, and you couldn't 
find enough people with hoes in their hands to deal with the agri- 
far more productive, and can't really argue with the results in 
terms of its impact on the standard of living in the world. 

And I am not trying to place a value on whether or not' your 
technology or the technology of IBM or others is going to replace it. 
I am trying to start to quantify, what, in fact, is or is not going to 
take. place in your judgment? That is all, I am not passing value on 
It, but it seems to me that whether you say it is to streamline and 
improve the process, or it is to eliminate jobs, the impact is there. 

Mr Yamasaki is building a far different plant than somebody in 
that business would have built yesterday. ' 

Mr WiSNosKY. That is right. He is buildiii]/it because of the fact 
that he needs to be competitive or even those 10 or 15 people that 
are left in that facility won't have jobs/" 

Mr. Miller.. No question. / * * 

Mr WisNoSKY. That is just the way that things are going;*! think 
'that there is really a short-term — - 

Mr. Miller. But the opportunity-~again, the job opportunity 
that would have presented itself in the factory turning out that 
product, absent the technological change, would have been greater 
in number than will be presented there. * 

The reasons for that are', as you say, competition, cost and the 
fact that you— that product will even be salable in a market. 

Mr. WiSNosKY. Did you say that the job opportunities will be 
greater in number the new way or the old way? 

Mr. Miller. The actual job opportunity in that factory 

Mr. WiSNoSKY. Are different. 

Mr. Miller. Are different? 

Mr. WiSNosKY. You could say that. They are different, but the 
jobs are still there, and I used— because I have spent a great deal 
of time over there in fhe course of my business life, in Japan. 
Then, as an example, many times in thetr mechanized or automat- 
ed facilities, you don't see people, but where you do see people, are 
setting up those kind of operations, doing manufacturing engineer- 
ing, doin^ design engineering, making certain that in the event 
that there is a breakdown, there are spare parts there ready to fix 
those machines. 

It is true job displacement; not job elimination. Looking at the 
overall equation, then, of improving efficiency, they^ are able to 
reduce jcosts, and they are, then, able to export the products with 
those reduced costs, and then they neeid to increase production, and 
^ then they need more automation and more people, whereas we 
seem to have been doing the opposite for the last 20 years. 

The short-tlprm solution to this is, it seems to me, must be either 
to do what I don't see anybody advocating, and that is to abolish 
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the free trade system that we think we are in, or to match the com- 
petition with the tools we have today.' 

It seems to me to be the only choice we have, short-t^rm. Longer- 
term, the answer to it, when the equation, and when looking at 
this thing gets extremely fuzzy, ''we should get ourselves in a posi- 
• tion again where we can do what we did for the first part of the * 

Industrial Revolution, or the second part of the first Industrial 
Revolution, and that is reduce the work we^k, go back to some of 
the things that the unions have had to give, up' lately, like 6 weeks 
' of vacation and some of the other fringe benefits. 

We should be able to — we must overcome the short-term prob- 
lem. It is short term. Otherwise, nobody goes back to. work. Get 
people back to work, and then we can turn our attention toward 
the finer things in life again.' Right now, it is a struggle out there, 
and I don't know of anyway to reduce that struggle, except to use 
the tools that we have at our disposal that> have proved to be effec- 
tive for our competitors. 

I am using 

Mr. Miller. I really feel like I am passing in the night, and 
maybe it'is my ignorance of the subject, and that is why there will 
be a lot more hearings;^ but in terms of attempting to quantify so 
you can make those decisions, all three of you have recommended, 
as have others, a role for the government. 

But the real consideration is what would that role "Ee? Because if 
you tell the government you are going to saddle us with a 
week, that is one set of criteria. If you tell us you are going W 
saddle wfth a reduction in job opportunities, that is another crite- 
ria. 

I mean, that is what I don't understand yet. I don't understand 
how we will be able to quantify the impaction what you are sug- 
gesting. I mean, I appreciate what you are saying, look, if Detroit 
doesn't change, or other industriefe aren't, competing, in the short 
. run nobody is going to back to work. J 

Yet I am' also told that as those changes are brough^ about, as 
new factories are built, that perhaps 250,000 auto workers won't go 
back in that industry at all. They will go somewhere'else. That is 
wKst-^ou call a displacement problem, apparently. 

Qut, I just— I have trouble determining to what extent that will 
be — you are very confident in your testimony that that is alUtem- 
porary • 

. Mr. WiSNOSKY. That what is all temporary? 

Mr. Miller. That there will be eniployment opportunities in the 
long run for all. 

Mr. WiSNOSKY.^ There will be ejnployment opportunities in the • 
, short run for alf, also, provided that we begin nov/ to apply the 

automation technology that we have. We have already seen in the 
past o years that when other countries apply th^t automation tech- 
nology, there are a lack of employrhent opportunities for our work- 
ers. ^ 

That is what we are experiencing today.' Do you agree with that 
point? 0 

Mr. Miller. Well, there are those in this country who would 
charge that they have roaifitained their employment opportunities 
by dulhping, by unfair competition, by government sul^sidies, or 
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you export people back out of Germany, or you dump your product 
out of Japan onto this market. 
So I don*t know if those are real employment opportunities, long 
, term, of whether they are subsidized short term false in appear- 
ance. 

Mr. WiSNOSKY. So you are saying another way 

Mr. Miller. I don*t know, I don't know. No, no, no. I am suggest- 
ing to say that Japan invested in technology now that Japan has 
full employment. It may also be that Japan is dumping tea sets, 
electronic^ equipment, and steel and automobiles on the America 
market, subsidized by the government. 

This is the government that is abandoning subsidies and aban- 
doning that role. West Germany is involved in technology, there- 
fore it has full employment. We also knows that it brings in a good, 
number of workers across its border, and also asks those people to 
leave when times get tough. That is not yet a policy in this coun- 
. try. 

So I am trying to determine, first of all, what is the hard-core job 
opportunity; what is the hard-core growth; then you can make 
these other determinations, if you so desire, about training, retrain- 
ing, leisure time, an immigration policy. Government subsidies and 
all that. ^ 

Because maybe these industries in Japan aren*t quite as. efficient 
as they have made out to be if, in fact, they have to dump a prod- 
uct. Something must be wrong. 

Mr. WiSNOSKY. I haven't said whether or not they are 

Mr. MiLLer. Those are the kinds of considerations, but before you 
get there, it seems to me you have to determine what is the base- 
line from which we are operating. 

Mr. WiSNOSKY. What we have just described is a very, very com- 
plex situation, the same one that I described in my testimony. And 
then, looking at that complex situation, it seems to me that ^ou — 
one could spend one's time trying to quantify every aspect of it, or, 
picking out ^ some aspects that seem to be reasonable to work on; 
that are based upon past experiences that have been good, and ap- 
plying some of that same kind of medicine, which I think is what 
we are talking about here now. ^ 

The other parts should not be ignored. And it is not ^oing to be 
only the Labor Standards Subcommittee that should he the Gov- 
ernment agency that begins to help us all to turn it all around. 
You certainly have a piece of it. 

Mr. Miller. Well, it is of concern to me if there is no real struc- 
tural unemployment problems in the near-term, if we just invest in 
technology, and everybody can go back to work 

Mr. WiSNOSKY, No, I didn't say it was that simple. 

Mr. Miller. That is one set of problems. If there is only a short- 
term displaceipent problem, then I am ^tter off taking a look at 
the educational estabWshment in terms of the long-term educated 
population to take their place in the American economy. 

If there is, however, a long-term (displacement problem, I must 
look at the questions of retraining. 

Mr. WiSNOSKY. Sure. * , ^ • 
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Mr. Miller. What are adequate or inadequate? But you have to 
have some hints as to what will take place and what won't take 
place. . ^ 

Mr. WiSNoSKY. Back to my major point again, we have had a lot 
of negative hints as to what takes place if we keep on doing it the 
way we have been doing it. There are a lot of reasons people will 
give, including the price of money and the cost of money and every- 
thing else. 

We have tried a couple of times, as I have mentioned, to get our 
hand around some things we have taught other people to do, like 
with the NCOP and the cogent program, only to name two that I 
had personal familiarity with. 

And neither time did we stay with it long enough. It seems to me 
that it may be more important to pick something, anything, and 
stay with it, if we can all agree that it is more positive than nega- 
tive, than it is to continue to think about the problem. 

Mr. Munson: I don't know if I have any answers, but, you know, 
two things. First of all, the automotive industry will never be the 
^ same. Let's understand that. 

Mr. Miller. Clearly. What is the meaning of that statement? 

Mr. MuNSON. What that means is, first of all, it will never be as 
big as it was at one time, relative to the population, OK? 

Mr. Miller. Are you talking worldwide? 

Mr. MuNSON. I am talking about this country. 

Mr. Miller. This country. 

Mr. MuNSON. Because part of our market share is eroded for- 
ever? Second, I happen to think that there 

Mr. WiSNoSKY. I don*t accept that particular statement. I like to 
think that we can get back what we once had. 

Mr. MuNSON. That is your opinion. I am saying it is going 
through a very serious adjustment, and it will never be the same— 
you know, it was headed toward 11 million per year, and never 
made it, as a percentage of the population 

Mr. Miller. If it went back to 10.5 or 11 million, or let's say 10 
million, that would be the goal today. Everybody would be happy 
with 10 million units. If it went back to 10 million units, it would 
not go back with all of the people who are currently sitting on the 
bench in the halls. 

Mr. MliNsoNv I don't see how it could. 

Mr. Miller. OK. 

Mr. MuNSON. I don't see how it could, both from the standpoint 
of cost as one factor, and quality as another. And there is some- 
thing to be said for automation relative to quality. And I am not 
saying that people cannot do it, but they cannot do it consistently. 
♦ We Cannot expect people to do — if we had hourg, I could show 

you chapter and verse where that can't happen. But that is one ob- 
servation. ^ 

The other one is, I pose a question, I am searphing for what you 
are searching for, where do we go next? How do we .get 9ome of 
these answers? What did happen to the steel industry? Technology. 
There is no doubt that, I think in anybody's mind, that— now, 
<^ what were the forces that drove — and I don't like to always be 

2 using Japan as the example. That is a society that is much differ- 

' ent than ours, but nevertheless, happen to dedicate themselves to 
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developing technology with no- natural resources, and do it more ef- 
fectively. 

I don't know how much dumping they are doing in these differ- 
ent areas, but I don't think th^y are doing a hell of a lot of dump- 
ing— excuse me — but I don't think that the economy could survive 
if they were doing that en masse. , 

Mr. WiSNOSKY. Certainly not for 20 years. 

Mr. MuNSON. Right. I haven't given you any answers, but I think 
some of the questions are posed that we have to look at, but I be- 
lieve that basically what we two are saying anyway, is that— I 
don't think I agree with Dennis on what can happen in the short 
term— but certainly in the long term-~if we have got to create an 
atmosphere in which we will invest in technological advancemerits 
for the long haul. " , * ' 

Now, I will say one more thing. There has to be some other in- 
centives generated by Government for the private sector to invest. 
Dennis alluded to this. 

Mr. Miller. There is.not much left for the tax, there is not much 
more we can give back. 

Mn MuNSON. That is true. But it is something we have to look 
at. ^ ' 

Mr. WiSNOSKY. That is just the incentive. It is to give ir back. It 
doesn't «ay what it should be given back for. And it seems to me 
that it should at least hint in that direction. That is important. 
There are those of us who will do it the right v/ay, anyway, and 
then there are those others that have been described by others as 
short-termers, and they don't do it that way. 

Mr. MuNSON. That is the problem; is that our mentality is short- 
term profits, right from the board room. 

Mr. WiSNOSKY. Not yours and mine, everybody else's. 

Mr. Miller. Right. 

Mr. MuNSON. But the fact is that in some of the investments 
that have to be made, that should be made, are not being made, is 
because of that short-te^ view. We have. equipment in this coun- 

. try that is 20, 30 years ^gtdy whereas the average age of equipment 
in Japan, to use that a^'^an example, is under 10. 

Mr. Miller. Well, I Understand that. But, again, that policy con- 
sideration, and I don't want to pretend like this committee is going 
to make all these determinations, but at least one member is going 
to get a vote, and so when we tall^ about accelerated depreciation, 
there are those who will argue among them- that it should have 
been targeted/or specific purposes and technologies. , ^ . ' 

. 'To TVlr: Bittb's constituency, what jfou have ncJw is the. situation 
where you have simply placed a value on the eradication of the job, 

• without the consideration 

Mr. WisNOSKY.'No, no. You only said half of this statement. It 

'should be for particular technologies, for a particular purpose, with 
the same incentive being, or the same carrot there oeing for re- 
training the Worker in another area. Or how about the son of the 
worker, if the worker is about xo retire? Think about that aspect of 
it as well. 

Don't look at it — we are a systems-oriented culture, except when 
it comes to the most >inportant thing that we are dealing with 
here, the system of industry, government, and education. We then 



209 



seem. to think about them in pieces, and we even subdivide that 
into more pieces. 

Mr. Miller. If you will, both of you are suggesting, and you are 
suggesting the desire for, far more governmental involvement than 
certainly this administration is prepared to undertake, more than 
we have ever undertaken certainly in recent times. 

Mr. WiSNOSKY. Recent times may 1^ the last year or two. 

Mr. Miller. No, I would say the last 10 years. 

Mr. WiSNOSKY. In the Chicago Tribune about 2 months ago, there 
«was a writer that wrote that the yay to solve the problems we 
have right now, is to reduce the wages of the workers. I wrote him 
a letter back, which J also sent to Dennis Chamot saying that I 
thought that that was absurd. The workers didn't create this prob- 
lem, management did. 

And certainly, if we are going to reduce the wages of workers, it 
probably should begin with people like the newspaper reporters, 
and presidents of companies. And I never got a response, but then 
in last Sunday's paper, he^ wrote an article that I could jUst as well 
have written, because he advocated that it is time that we^'all got 
together and sat down long enough without yelling at one another 
to understand what it was we are dealing with and if the Govern- 
ment emerges as the leader of that new way of doing business in 
the w'orld economy, then that may be what it takes to get back to 
the standard of living that we were once heading toward. 

Mr. Miller. But you obviously are engaged in at least this period 
of time where that is the opposite of a philosophy 

Mr. WiSNOSKY. It is another short term thing that we are doing. 
And it may, in fact, be necessary, short term. It may have already 
reduced inflation, the rate of inflation. It may be bringing interest 
rates down, but is this style where we want to be in 1997? Or 1987, 
even? 

Mr. Miller. Well, I am trying to conduct this without passing 
value judgments on various aspects of the problem at this moment, 
or the solutions, but it is inconceivable to me how you can mQve in 
the direction that the three of you desire, and the previous panels 
desire with basically Government being left out of the equation. It 
is*inconceivable to me, whether you like the — some people like the 
Japanese role model, where Miti makes a decision that ceramics 
are where we are going, or photovoltaic cells, and makes this kind 
of contribution, seed money contribution, research and develop- 
ment, and whether pr not you a<dopt a policy of lifetime employ- 
ment, which I am sure is far ov.erblown in. the Americans' mind 
al5out how many people in Japan participate in the so-called life- 
time employment. ^ 

But those kinds of decisions — that would be my personal sugges- 
tion. That is why I am so concerned about the basis on which tnose 
kinds of decisions to involve Government in various parts of what I 
think ultimately should be some kind of partnership is of concern 
to me.^So that if it is done, it will be don6 properly. 

Mr. BirrLE. Well, I think we would like a better partnership, too, 
but I don't think we can let pass the notion that the Government 
isn't already very much involved in all of these decisions, and only . 
tries to pretend that it isn't. The whole economic package that has 
been passed so far has an impact, that it encourages the invest- 
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ment in new plant and equipment, and if it does worlc, it is going 
to have an impact on bringing about these changes at a more rapid 
rate than otherwise might occur. 

Mr. Miller. Well, I guess I would disagree a little bit with that, 
because when I talk about Government being involved I am talking 
about what I think are serious, conscious decisions, and I am not 
sure that the economic package of last July was a serious, con- 
scious decision. 

Mr. BiTTLE. Well, I could agree with you on that. I would hope 
» that you are correct. 

Mr. Miller. And there seems to be a diminishing amount of evi- 
dence that, in fact, it has attained the goals of the rhetoric that 
surrounded it, and so that is the kind o£ policy decisions^ that are 
made affirmatively through the expenditures of money ot discount- 
ing of revenues and tax policy that I would hope to avoid. 

Mr. BiTTLE. But the intention 

Mr. Miller. Because I think that revenue package has simply set 
us back in the goals of the related industries that we have heard 
from this morning. 

Mr. BiTTLE. But the intention was there in the way it was pro- 
posed and what it intended to accomplish, that it would have had 
an impact on all these subjects that we are discu^ing, so the Gov- 
ernment is deeply involved in all of these questions already, it is 
just trying to avoid responsibility for some'of these decisions it has 
made. 

Mr. WiSNoSKY. Maybe the simple way of saying it is that the * 
Government involvement shouldn't involve legislation and regula- 
tion, it should involve leadership. Somebody has to do that. 

Mr. Miller. Well, vsje have got 535 candidates for the post. But it, 
in fact, does involve legislation; it does involve those kinds of 
choices in terms of an' allocation of governmental resources or na- 
tional resources. 

You know, I have talked to a number of people in this field who 
project out in their mind and various reports have obviously been 
done on suTjstantial percentages of our population not being en- 
gaged in long-term employment or in dramatically reducing work- 
weeks. 

And what that suggests to me, somehow^ is that there is going to 
be some kind of continued redistribution of income, then maybe 
one of the more serious problems that confronts us in this, if that 
is true. * 

In your scenario, that may not necessarily be so. . 

Mr. WiSNOSKY. There already has been. That is right. It wouldn't 
be so, because I am saying that there already has been redistribu- 
tion of income, and it has been from the layoff funds of unions that 
were accumulating to paying out to them. And the subbenefits, and 
all that kind of stuff, which is all redistribution of income, for no 
good purpose whatsoever. 

So we have had it, the raw end of it, and I wouldn't begin with 
the assumption we can never get back to where we were, but I 
would say we have got to do better than we were, and that says, 
let's look at it from a positive point of view, not a negative point of 
view, and make sure the redistribution is the way that we planned 
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for it, given that all crystal balls are cloudy, but the ones that we 
^lave been using in the past have been completely dark. 

Mr. Miller. Well, thank you very much for your patience and 
time with— at least with one member of this committee, because I 
think that this hearing this morning has raised that whole seriej 
of issues that, in fact^ must be resolved. You have suggested in 
your testimony they be resolved now, and get on With it. 

And I don't know if that is^the situation, but as was said earlier, 
I don't think that we are going to hold back these advances, nor 
should we. Nor should we even try, but I think there is some very 
serious questions that were raised by the previous panel that have 
been raised by Mr. Bittle and others in organized labor and in con- 
sumer groups as to the manner of integration. 

You know, I find it very interesting that on the eve of one tech- 
nology and on the sunset, if you will, of another, that we introduce 
quality circles to consider the workers in this process. That I find 
that it is an interesting transition from — I think it was the chair- 
man of your board, or the president of your company that talked 
about what is the three things robtts do, hot, hazardous, heavy, or 
something like that— that in a transition from that industrial revo- 
lution to this one, that only now are we looking back and suggest- 
ing that also one of the things our competitors might have done is 
they might h^^ve taken better care of their work force in the proc- 
ess of building up industry as you defined it to include the entire 
corporate body of labor and management. 

And I think, that again, that is obviously ^oiifi^Qf the very real 
concerns of this committee, is to see that that integi'ation and that 
assimilation of this technology be, in fact, a very real partnership. I 
don't suggest that people are going to — each of the testimonies this 
morning, if you read them, has an example of where somebody 
5toned a harvester or others throughout history. 

I think that that is futile in this time. But I also suggest that the 
chances for serious disenfranchisement of people poses some very, 
very serious social problems, maybe not this time targeted at a 
single industry, but rather at a society, and I think that is the kind 
of challenge, in terms of the merging of industry and Government, 
that is open to us, at least. 

So, thafnk you very much, and again, I think I can reasonably 
promise you, maybe not to your delight, that you will be hearing 
from us again as we oroceed down this path. 

[Whereupon, at 1:43P p.m., the subcommittee was adjourned.] 
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INDUSTRIAL WORK AND AIJTOMATED tftNUFACTl/EUNG TECHNOLOGY/ROBOTICS. 

A GROWING SYMBIOSIS 



MWOR THEMES OF THE EMERGING INDUSTRIAL ENVIRONMENT 



»Mcnufacturins indutcries are reaponsible for a large share of the annual 
wealth created in the United States. The creation of wealth is esaential 
to the advanceoent of the standard of living, quality of Tife, and level 
of eaploytnent. ^ 

I. Theae eaaential needs na; be increased or iapxoved through a reduc- 
tioT^in ch^ coat of creating wealth. Thus, reducing' the coat of 
aanuf acturing la of major isportance to the econoaic and aocial 
well-being of the United Statea. 

2*. Technological advances provide an extreaely aignificant contribution 
to aanufactOring produc^tivity increas<>a and therefore to reducing 
the cost of generating wealth. 

3. The induatrial revolution initiated, the^ large-scale and syateoatic 
procesa of replacing manual labor wi^ oachines. Technological 
advancea aasiaC Chia proceaa hj aa)ring poaaibl<; the production of 
sachines of increaaing power «Qd aanipulative capability. 

Until the late 1960a, industrial reaearch focuaed primarily on waya Ci 
augmenting husun stuacl^ and increaaing the mechanical power of .produc 
tion technologiea . Since then, the emphasis has shifted to increaaing 
the intelligence of machines without necessarily increasing their 
mechanical power^ 

1. Examples of the initial focua include the development of skotors, 
power toojls, and farm tractora. 

2. The most pervasive example of the newer focua la the uae of 
electronic digital computera in both induatrial deaign and 
manufacturing proceaaea. 

3. Another example just beginning to emerge is the use of micro- 
electronically controlled robots directly on the production * 
line. 



21 y 



1 



214 



The key to the burgeoning use of electronic Inforaatlon technology, 
such as cooputers and robots, on the factory floor lies la the 
decll&ing costs and the Increasing power and flexibility of olcro** 
cooputers and olctoprocessors . 

L. Coaputer Intelligence can now be distributed throughout nanufacturlng 
operations, either by using cooputers to control parts of the pro- " 
duct Ion process or by building nlcrpprocessor controls directly Into 
oachlne tools and aechanlcal devices. 

2. Instructions, prograniacd Into the coaputer or nlcroprocessor offer 
both flexibility — ability to manufacture In a wide variety of con- 
figurations with nlnloal effort? and coat — and adaptability — ability 
CO adjust or confona to chafiglng envlronoental conditions and ta 
shift froQ one cask to another. ' jfT ' 

3. Industry Is beginning to learn how to automate the^ overall produc- 
tion planning effort as well as actually controlling production and ^ 
handling parts being oanuf actured;^ this Includes manufacturing the 
tools, ordering the raw paterlals, scheduling the production runa, 
and preparing and modifying product designs. * 

I 

4. Production Is being enhanced by so-called "hlerarchlal systems". 
Here, Individual aachinei tools, robots, and work statlona are 
linked to progressively oore »oph£stlcited and powerful computers. 
Essential plant functlo^is, su^h as material In^tory^ maintenance, 
payroll preparation, production processing, and w4rf>?^"8 

tegated. The tystca may even supcrvlsa «ion-manufacturlng operations. 

Complex daclslonaaklng capabllltle/^^i^P^een developed and Incorporated 
Into aechanlcal deTlces^ whlctf operate without direct human control. 
These devices are called robots.- * ^ 

1. A significant feature of a robot Is Its reprogrl|^blllty , which 
•means that It Is a device or machine tool which tends not to become 

obsolete when the product It Is helping to manufacture does. 

2. Robots have the potential to Introduce widespread economic and 

J social change and, as always, such change can be perceived from 
aany points o^ view. ^ 

3. As an example, management may consider robocics to be a cost- 
reducing, productivity-Increasing opportunity, while employees 
«id labor unions may /egafd robots as a threat .to job security 
which may make existing work skills obsolete. 
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In the pAst, thert have not been sustained adverse Inpacts stemaing froa 
autoaatlon. However, the developoent of autooated oanuf acturlns tech- 
aolocr and robotics could f undaaentally affect pattftJK^ of production as 
well as the world trade and Inwrnatlooal investoent positions of the 
United States. 

1. Contrary to popular belief, a aajorlty of U.S. Industrial products 
are not aass produced In long production runs; rather thej are 
asseobled In saall batches as styles and sizes change. Autooated 
manufacturing and robotics are capable of taking over oany of the 
shorf* and aedluis^batch production runs. 

2. Autosated'aanuf actrurliig and robotics oay allow Job shop and scalier V> 
vendora that supply needed coaponents and« asseablles to coetpete 

with the.glant high technolog:^ Jflros that are entering the Industry. 

3. The United States currently retains a lead Internationally with" 
respect-*to productivity, but Its growth h*as been slower than soae 
other Industrialized nations — nobably Japan. These nations are 
turning to autooated sanuf acturlng and robotics ifi a large way and 
could pose a serious threat to the Nation's International coopctl- 
tlveness. 

Soae of the workers who oay be displaced as a result of autoaatlon say be 
retrained or transferred to other jobs vlthln the sanuf acturlog organiza- 
tion, and soae will be scheduled 'for early retlreaent. ^ 

.1. However, soae employees In the aanuf acturlng sector oay be laid off 
due to Job ellQlnatlons and decreased oanpower requlreaents. 

2. The extent and nature of the transition will depend on a variety of 
factors Including: 

(ar) Ages of the workers; 

(b) Aiaount of and transferability of the knowledge and skills possessed 
by the workers; 

(a) Ablllty'of the econooy to reabsorb lald-off eoployees; 

(d) Rates at which automation technology and -robots are Introduced; and 

(e) Policy aechanlsns established to guide the transition by both the 
private and public sectors of the econoay. 



MAJOR DEFINITIOSS AND CHARACTERISTICS OF AUTOMATEp MANUFACTURING tECHNOLOGY 
AND ROBOTICS 



Essential definitions 

I. "Autooated utanufacturlng" relates to the use of the cooputer in the 
manufacturing process. The computer could be used to assist In the 
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creacioQ or aodlf ictcioa of t dt«it& of t product or dtvict» in Che 
optrttlon And atoAgtaenC concro^. of flunuftcturlai, tod co proridt 
auCOMtle concrol or aachlne tool*. 

2. A "robot* cAo be considered a aechAaicAi device which cao be progrAa* 

, aed to perfora toae tAsk of oAnlpulAtlon or locoootlon under eutoutic 
control. An intelligent robot 1« one which CAn be progrAazied to SAke 
performAnce cholcsf contingent upon sensory Inputs. Robotics concerns 
the discipline which develops sod Appllss robots In asnaf scturlng And 
in other AreAS» such as spAce exploretlon And subterrsneen And under* 
see oining. 

3. "F^rogrAaaible" MAns a device CApAble of being Instructed to operete In a 
specified unner» such as grASplng And ogvlng An object. 

^. "Hsnuf ACturlng systeas" relste to the ArrAngeaent* of aschlnes'^-includlng 
robots~*-And their Interconnection by soae trsnsport system which csrries 
work to Che uchlnes. A f Actory ususlly contslns one or ooire such sys* 
teat AS well as storAge buffers end the coaaunlcstions networks to Inter* 
connect thes. 

5. "Coaputer eided^ design And coaputer Aided BSOufACturing (CAD/CAM)* Are 
bAslcAlljr Automsted dreftlng systens to which vendors ere graduslly Ad- 
ding design Anslysls And osouf ACturlng CApkbllitles , such as oschlne 
tool And robot control, and process planning. 

Components And chArActerlstics 

I. A robot hAS five asjor components: 

(a) Sensors to provide Input date froa knoira eovlronaents; 

(b) Effectors to perfora physlcel operetlons for the aodlf IcAtlon of 
the eoviroosents; 

(c) Microcoaputers to liipleaent end control the sensors and effectors 
•to reach esteblished gosls; 

(d) TelecoaaunlcAtlons networks which sends slgnsls to and frota 
alcrocoaputers; and 

(e) Energy sources which consist of power coaponents. 

Zf A diversity of skills and knowledge is needed to work in an autosated 
OA Du factoring eovlrotnent, Including; 

(a) HechanlcAl engineering; 

(b) Electronic end coaputer engineering; 

(c) ElectricAl and aechanlcal aalntensnce; 

(d) Cooputer prograaalng; 

(e) Industrisi And production engineering; end 

(f) Msrketlng. 

3. Successful robots must be Able to carry out a series of actions and 
simulate and test the ezecbtlon of these actions vlthln a aodel of 
the eoviromenc that Is constructed for thca. They must snslyze 



t 




217 



coQCiDu«ll7 the correspoodeoce of their xctloas to a. chxaglns eoviroo* 
a«ot. The7 do this hy acquirlng^aod AnAlyzlng sensory inforsAtioo- tad 
carrylas out needed corrective actions. 

4. Sophisticated robots can cove in aany directloos, calculate the quickest 
path for perforoins assigned tasks » and sutooatically adapt cheir per^ 
formance when different rersions of a part coaes dovn the production 
Une. 



III. POTENTIAL AND ACTUAL APPLICATIONS OF AUTOHATED MANUFACTURirW AND ROBOTICS 



fff. The flexibility, positioning, repestability , lif fhandling capacity, dsz- 
terity, snd speed of present-day robots enable tnea to perfora an ever- 
vldening rariety of industrial operations, including vhac can be loosaly 
described as handling applications, processing applicscions, snd asseably 
applications* 



1. Handling spplicstions, where the robot sre is equipped with a gripper, 
vacuus cup, or sooe other kind of T^nd", consi«C of Jobs such ss 
loading and unloading aetal-cu'tting cachine tools, presses, injection 
oolding nachines, and die casting sachine^; aovlng oaterials or pares 
froa one station to another; retrieving parts froo storage ^reas or 
cbnveyors; packaging and .palletizing items. 

2. Processing operstioos encoapAss any operatic in which a xobot 
aanipulstes a tool to carry out a oanuf acturi;)g procass. Spot welding 
is a perrasive example of this type of spplicacion; arc welding, spray 
painting, dimensional checking, drilling snd venting molds are other 
examples . 

3> Asseably 'Operations, consisting of picking up parts from various 

locations and orientations, possibly some part inspection tasks, and 
verifying ^he cocapletion of assembly operations, rely greatly upon \ 
a robot's visual and/or tactile capability. 

B. Traditionally, the automobile industry has accounted for close to half of 
the Robots used; this industry is followed closely by die-casting firms* 
However, the appliance, electronics, aerospace, metals, farm equipment, 
instruments, mining, space, and underset exploration industries ^are 

steadily incressing their use of robots. 

»» - , 

■C. Versatile robots could lead to deeper, narrower, more- extensive sub* 

terranesn exploration and could open new resources* for economic develop- 
oent. This is particularly true of ^oel' mining where it could become 
economically possible to trarce.coal yeins through unconventional paths 
without a requirement for hutaens to operate in the shafts. The same 
concspts could apply to underaes. mining. 
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D. Robotic technology could have a draoatlc effect on the character of space 
exploratlon_and application by drastically changing the balance of cosxs , 
and o^llabillty. Robots could operate onboard systeas^ Qak« reooce aain- 
tenance possible, repair spacecraft systeas 4nd make pover, size, weight, 
endurance, structural strength, process speeds, reliability, salnteaance, 
and hazard coiQtrol less rigidly consrralned than If htxaan astronauts were 
present. ' * 

S. In oediclne, application possibilities Include radiation therapy, fully 
autoaated patient aonltorlng In Intensive care, and alcro-^urglcal 1p 
plants. , ♦ 

F« An Interesting application Is the "vindov-cleanlng' robot that Is used 
for autosatlc cleaning operations high buildings. Maintenance costs 
are reduced^ dangerous ^vork ellziinated, and privacy Is protected. 

C. Robots are usually better than huaans for work that Is repetitive, 

hazardous, unpleasant, highly precise, calls for great physical prowess, 
and requires reooCe control. - ' 

H. As the technical capabilities of robots iaprove and as knovledge of bow 
to utilize robots grov, they could be used aore extensively in areaa 
where they have proved effective as well as In aany new areas. As 
robots are given sensory and decislonSLaklng capabilities, they will be 
able to work In unstructured and variable envlronsents. 

V 

I# CoQputer rided design (CAD) and conputer aided manufacturing (CAM) ap** - 
plications encoapass sketching alternative designs quickly, annocatiog 
.theic sketches, producing drawings In various 'orthographic" projections, 
subjecting parts to stlsulated vibration and stress tests, and furnishing 
computer programs for control jof machine tools required to machine parts. ^ 
Another evolving capability, is the ability to program robot's as well as 
machine tools. Such Integrated s^ysteos will Increase application pos'si'^* 
bill ties. ^' 



IV. DRIVI.SG FORCES E!K:OtJRAGI.SC DEVELOPME.fT ,AHD B1PL0Y)1ENT OF AUTOMATED MANU- 
FACTURING TECHNOLOCy AND ROBOTS 



A. Productivity and cosjt-orlented- forces. - 

1. The use of robots ;ind autoaated ^nufacLturiTtg technology can contribute 
to Increased productivity. -Althougti robot s^jgeaerally work at a slower 
rate than humaas, they operate at^ a coiTslstent pace and cao work nul- 

^Jtlple shifts continuously. ^ ^ - 

2. Proa 1947 to 1965, the U.S. productivity growth rate Increased by 2*4 

• percent a year; It dipped to an average of 2.3 percent In the subsequent 
ten years; it d/'opped below one percent In the late 1970s. Japan's , 
productivity growth rate by contrast has been climbing at an annual 
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race of tbouc 7.3 percent over the lt»c 10 yetrs. \J Zobocs «nd «uto- 
saced aaaufaccuring show prosite for laprovios the Macioo's producpivicy 
and reduciog ict produce ivicjf 's*P* vis-t-vis ocber aacioot. 

3. Robots can be reprograaaed quickly tnd loexpeotivelif to ihift fron one 
production £ssk to afiotber. Codbequently » autooation is oo lonser re- 
stricted ,to factories thst nass produce identical products. It is 

now econonicsUy fessible to auto&ate production processes that involve 
short production runs snd frequent changes in eachme settings. A 
■sajority of sanuf scturing processes fal^ into this ciitegorj. 

4. U.S. labor costs hsve been continually increasing over the last decade 
and are expected to continue to do so over the present decade. Ibanks 
largely to grestly reduced microprocessor prices, robot costs also hsve 
declined and should not increase too cuch over the next decsde even 
vitb the introduction of sophisticated robots with ^sensory and intel- 
ligence capabilities. 

5. Because aucoosted oanuf scturin*g techniques pemic oanuf scturing parts 
to very fine tolerances, parts snd sacerisl vsstes tend to be mini- 
sized and product quality inproved. 

^ 6. In soae cases, the applic/tion of futoaated aanufacturing and robotic 

techniques csn oske considerable energy savings possible. For instsnce« 
robots do not require heat, light, or air copditioning to operate. 

7. Cotaputer aided design and coaputer aided aanuf scturing techniques pro- 
•^ide grester degrees of freedoa in design, better aanufacturing control, . 
shorter lead tioes, greater operating flexibility, and improved product 
reliability. 

B. Forces related to the quality of work life 

1. Robots have the potential to improve the working environoent with respect 
to Its safety and health festures. In "ny cooputer-controlled environ- 
aents, there is less exposure to haraful substsnces and less possibility 
of eaployee injury. Ibis could nake it easier for manufacturing firms 

to comply with Federal (including OSHA) regulations. 

2. Robots can be used in dange/ous , uxihealthy, and repetitive jobs and can 
perform monotonous and environmentally hsrmful tasks. Employees thus 
can, theoretica#ly at least, move to more intellectually challenging 
snd less physically demanding jobs. These jobs could include^ mainttn* 
ance and repair of robots, progr aiming them, and providing instruction 
m monitoring and using robot*. 



y United States-Japan Trade Council. Robotics in the United Ststes and 
Jspan. Council Report Ho. 46. Dec. 12, 1980. p. 3. 
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Forces related to technology 

-I. The ability co develop autoaated oaoufa^turlo^ and robotic d«Tlcea hAa 
been brought about by progreaa In, and concurrence of, several tech" 
nolo^iea Including: 

(a) Artificial Intelligence; 

(b) Intelligent aeojor «nd/ effector dealgn^ 4« 

(c) Mlcroproceaaor and conputer dealsn; 

(d) Distributed proceaalng necvorVi design; 

(e) Software deTelopoent; and ^ 

4 

(f) Data Hanegevent ayatea developaent. 

2. Hierarchical control la an laportant concept In autooated aaoufacturlng. 
The Ixplesentatlon of auch control calls for eleaenta«at higher levela 
having priority over eleaenta at lover levela. Tvo exaaplea are 
prominent: 

(a) Control hierarchy whereby the results of higher level control ele- 
oents sre used to coaaand lower Ijf^el eleoents; sod 

(b) Sensor hierarchy whereby the results of lower level eleaents are 
utilized as inputs by higher- level eleaents. 

Forces related to aaricets 

I* While robots are flexible devices^ they Istlll are Uke£y to be custoa- 
aade for a specific user according to hlJs specific production process. 
Consequently^ the robot-aaker» even If a soall flra, can speclsllse 
In a specific type of process and successfully coapete with big 
corporations. 

2. Autoaated oanufscturlng and robotics offer opportunities to oattu" 
facturlng Industries which face the threat of losing their aarkets 
to foreign producers » especially Japan^ which sre upgrading their 
facilities with coaputer-controlled technol^ogy. 

3. A nuaber of high technology » divers if led » risnt organizations » like 
IBM Corporation and General Electric Corpoiation, hsve entered the 
currently saall robotic Industry. Their eutry is likely to grestly 
«xpsnd the robot oarket and create an explosion in sales. 
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LIMITIfC FACTORS INKIBITISC D£VELO?H£NT AND EMPLOYME.VT OF A^^TOMATSD 
TECHNOUXTSf AND R030TS 

People-oriented factors 

1. Vhile robots are*flexible tnd automated aanuf acturin| i» efficient, it 
take* considerable tiac to adapt tbca to current factory operations. 
The operations say have to be aodified, the surrounding environoent 
changed, profranaing perforaed, and testing carried out. Perhaps even 
sore significantly, production engineers are used to thinking la terns 
of "hard autonation" and special-purpose nachines rather than "prograo- 
aable autooation" and g«neral-purpose robots. 

. 2. It will be necessary to gain the acceptance of the "rank-and-file" 
workers and the unions to which nany of thea belong. Sooe jobs aay 
be elininated and sooe workers nay have to be retrained for the jobs 
that renain. Not all of these workers possess the ability to learn 
the skills required to handle the new or other jobs in the organization 
and not all firtss will be willing to bear the costs of retraining work- 
ers. In addition, workers nay feel that advanced autooation is dehunan- 
•'izing and overcontrolling. 

>' 

3. Changes in supervisory philosophies and nethoda and in organizational 
structures will be neceasary in naoy cases. Supervisors will require 
tine to learn how to supervise under radically changed conditions, re- 
lationships, and production operations. Unlearning old habits and ways 
of doing thinga may be difficult. 

4. There is currently a severe ahortage of qualified persons who can aar- 
ket, design, iopleaent, aanage and oaintain autooated oanufacturing teeh- 
nolcrgy and robots. Consequently, there is also a dearth of qualified 
instructors to train superviaors, engineers, technical personnel, and 
direct labor in the needed skilla and knowledge. 

Cost-oriented factors 

1. Initial investments to purchase and incorporate robots and associated 
autooation technology into production lines can be ^uite ^igh and, 
for aoae snail firas, prohibitive. Retrofitting nay be liaited by 
available space and by liaitations in existing production facilities, 
proceases, and operations. In soae casea, new plants may have to be 
conatnicted. There also will be the uaual depreciation and interest 
costa. Bowever, there aay be no aarkets for divesting existing equip- 
aentv which aay not have been fully depreciated. 

2. the degree of willingnesa of aanuf acturing fima to accept the costa 
of transition also depends on auch economic factora as future intereat 
and wage rates. If theae ratea remain high, adoption of automated aan- 
facturing and robotic technology by manufacturing firms aay be slower 
than anticipated. 
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C. Technical factors 

I. There are still a tsjdber of technlctl probleos to overcoat for autooated 
technology^ to sufficiently effective and efficient In soae Industries. 
Soce of these are: 

.(a) Robot aanlpulators cannot ytt duplicate the dexterity of the huoan 
hand; 

(b) Robots still are severely United In the$,r ability to "see" and to 
"feel" th^ positions of objects snd carry out nfecesssry neasuretaents; 

(c) Robot control systeas are lAable to take full advantage of sensory 
data available froa current sensors to oodlfy the robot's behavior 
as the environment chsoges; 

id) Techniques for developing robot software are still Inadequate^ 
especially with tespect to prograaaing languages and debugging 
tools; 

(e) Interfaces are not defined In s standardized banner to that robots^ 
sachlne toois« sensorsi^ and control conputers can ^e connected to** 
jjether to fo-ra integrated syst<;as and perfora synchronized opera* 
tlons; and 

• (f) Robot structures «re still quite ousslve ind anwleldly and are able 
\ , to litt only about one-tenth of th^iir weight. 



n. potzrrriAL. IMPACTS iS" ai^comated kanufacturing. asd robotic technology 



A« As the Inttoduccion o^ avtoaated technology In mamifscturlng accelerates, 
so will thtlT' tnpacts— bbth direct and Indirect. 

a. A« '.the United Stat^^ procep^ds towards the'developnent of robots-, cooputer- 
aided design and oanufacturlng » «nd totally sutoaated factories, severe 
'strAlns could W pUced ilpdti It* econotty—curTeotly' rsther static. Urge- 
tfcale dislocation* could <ScT:ur, /uch the j^sslng out or the (fowxigrsdtug 
of nany type* jof sKHlYd^ .sfc^ti-sWUled/and unskilled jobs in certain 

. ; geographic a rears > shifts, in '.the diTlslt>n of labor, new skllla and knowledge 
\reflutreBent» for new an<f/aodi^f fed Jobs, revised working tlaeS| different 
relations between work. and income, redistributloas of wealth, and Increased 
numbers of retiretoents. " Such dislOca.Clddii vould coapllcate the solution of 
the Nstlon*» setalngly persistent economic. growth and problcns of socl;al 
and business c<^tfity.' 

,C. On the other hand,' robots and aOtoaated' ^tifacturing technology could sig- 

niftpaptly .Contribute towards the relndustriall;««cion of the United States. ■"'^ 
This would b* aanlfested by th«^ fiiergeacr' of . tiew Occupations, technologies, 
and eV^n ittdustrics; f^dyc^ inflation r'(5*ulting fTCni lower product prices 
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caused by laproved production aethods, expanded aarkets^'for aanufactured 
products caused by lovtz prices, higher quality, higher reliability, and 
greater diversity of products, and loproved utilisation of scarce resources 
such as oaterials, energy, and capital. 

D« A forceful decand by workers and unions for retraining and nev training m 
the use and camtenance of the eoerging autooation technologies would in- 
evitably arise. Executives and virtually all of caoufacturing oanageoent 
would have to be instructed in the nature of cutotsacion, including robot- 
ics. Finally, the sophistication of the autocated equipment would call for 
a hign level of coapetence froa design engineers and application planners. 

E. There ii likely to be further questioning of the "work ethic" by "blue- 
collar" aeebers of society. The idea that it is oorally reprehensible not 
to be worKxng hard all the tioe easily could becooe less ingrained in U.S. 
culture. This, m turn, could lead to greater value being placed upon*, 
leisure and education tioe and to ^an exploration of the rights of labor 
for continuing coopensation during those tiaes. 

F. Sophisticated autooation in the nanufacturing sector of the U.S. economy 
will contribute, along with the office, transportation, consuoications , 
services, and education sectors, to a growing awareness of coaputers and 
telecooDunications and the need to becooe "coaputer literate." Keading, 
writing, and cooputing oay replace the old "hallmark" of literacy. 

G. Unusual legal probleas can be expected to rise, particularly since new 
questions undoubtedly will be asked with respect to the extent of liability 
for suppliers of robots and for producers using robots to manufacture prod- 
ucts. In addition, the possibility of liability suggests the need for 
soise sort of insurance to protect oanufacturers , sellers, and uaers of 
products of robotic technology. 

H. The international conpetitiveness of the United States would benefit if the 
prices of U.S. goods sold abroad are reduced relative to the Nation's trac- 
ing partners and new and expanded overseas lurkets arise. Such price 
reductions also are dependent upon U.S^ aonetary and fiscal policies, tariff 
and quota barriers, exchange rates, transportation coata, and differences 

in tastes and incoaes. 



VII. PROBABLE ADVANCEMENTS IN AUTOMATED MANUFACPURIHC TECHNOLOGY AND 
ROBOTICS DURING THIS DECADE 



A. Technology focus ^ 

I. Sensing devices — especially those for visual and tactile sensing—* will 
be installed in robots to enable thea to adjust automatically to dynamic 
production set-ups. They will be capable of detecting, recognizing, re- 
orienting, and then aanipulating disordered parts and performing complex 
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atteobly operations utllirziag acoustlt, optical, electrooagnetlc, and 
other techniques. 

2. Advanceaents in "artificial iatelUseace** vlll eftable robots to Jiave 
specific paraoeters reflectios judgaeatal values built into their 
cooputer programs. When a roboc coaes upon a situation for which it 
is not specifically progranned, it will be able to sake logical dec!" 
siOQS based on what it "knows", act accordingly, aodify the act if 
necessary, and then put both the situation and the new decision into 
its aeoory. 

3. Previously independent aachiae tools, robots, transfer oechanisos, and 
parts-handling devices will be linked together and integrated into the 
i^nufacturixig process as a total systea under a "hierarchical control 
structure." This would bring the autooated factory closer to reality. 
Such a systoa would have the capability to perfora interactive graphics 
to design parts and products, do process planning to specify needed 
operations and their order, production planning and scheduling to 
schedule oachines aiid route parts, control oachine tools to cut and 
fom parts, and tp use robots for acquiring, transferring, inserting, 
asseabling, testing, welding, and painting parts and products. 

j 4. Higl\ technology robots have been dooinated oainly ty heavy duty 

nachines with size and reach or "work envelopes" of up to "1,000 cubic 
feet and load capabity or "payloads" .of over 350 pounds. Soaller^and 
less expensive robots will be developed and utilized for industrial 
tasks requiring reduced envelopes and payloads. 

5. The comitig generation of robots also should have such technological 
iaproveaents as; 

(a) Greater aobiUty; 

(b) Recognition of voice ccoaands; ♦ ^ 

(c) Versatile general-purpose tnanipulators. 
B. Cost and productivity focus 

1. If the cost of aaoafacturing electronic devices continues to drop, due 
primarily to continued semiconductor advancenents, and if 'sof tware de- 
velopments of "friendly" easy-to-learn-and-use software, the price of 
robots, even sophisticated ones, should decline. 

2. Expans-ion of the robotics should be greatly accelerated if a dozen or 
so major electronic manufacturers — each possessing considerable distri- 
butive strength, well-cultivated reputations, and abundant resources — 
enter the field as expected. This will bring about economies of scale, 
r'aise robot production volume, increase robot sales, and keep costs 
at reasonable levels. 

3. For those oarufacturlng tasks where the cost of robot labor f^ls 
that of human labor or where the capabilities of robots are 
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thotc of hunan Ubor, o«nuf »cturing productivity is expected to progrett 
as fast as resources are cocmitted to ioproving robotic technology. 

Applications focus 

1. Grsdually, ta robota becooe aore aobile, they can be expected to sake 
inroada into the conatniction tradea. They will oove around dirty and 
auddy construction sites, lift, carry, and poaition heavy conatniction " 
objects snd oateriala; and dig and scoop the earth. ^ 

2. Robots should be able to perfora ooat of the dangeroua operationa laaide 
nuclear power plants. This would considerably reduce threats of ssbotage 
theft, of nuclear nateriala as areaa where the autooated operationa are 
perforncd could be aealed and aafety and health hazards to the reaain- 
ing workera would be aimoized. If nuclear accidents or aalfunctiona 
occurred, robota could be enployed in the radioactive areaa to p*Vfora 
repair and and. clean-njp operationa, 

3. Robots flao are well auited for underwater applicationa. They could 
operate at any <iepth and provide effective working capacity in * coa- 
pact package. They could explore for minerala, operate underwater 
drilling equipment, and perfora underwater conatniction. 

A. Houshold robots should begin to emerge to perfom sooe siaple house* 
hold chorea, auch aa lifting, cleaning, duating, waahing, and poliah- 
ing. Internal aaps of the rooaa in a houae and their relative poai- 
tiona can be provided by cooputer aoftware; they would, contaiti the 
nature, characteriatica, and poaitiona of objecta in each room. 



. MAJOR ISSUES FACING PUBLIC AND PRIVATE POLICYMAKERS 



Attrition in the workforce aeana that workera leave their joba — either 
becauae they are aeparated, retire, resign, becooe disabled, or die. the 
total of such worker separationa froa joba conatitutea the "national attri- 
tion." If new joba are not created at a rate cloae to the rate of national 
attrition, the United Statea will not maintain the diatribution of purchaa- 
ing power required 'for a healthy, viable national economy. If a diapropor- 
tionate number of job diaplacements takes place in particular geographic 
areaa which already have shrinking economic baaea and where manufacturing 
employment conatitutes a hi^ percent of total employment, the goal of keep- 
ing the cvo af(5reiientioned ratea cloae will becone more difficult. What are 
the reapective rolea of the public aector and the private sector in keep- 
ing the ratea of job attrition and job creation cloae together? 

Retraining and new training in varioua akilla and knowledge will have to 
be given to "rank-and-file" employees, auperviaora, executivea^ and tech- 
nical peraonnel to enaure that the emerging automated manufacturing and 
robotic technologiea are configured, inatalled, employed, and maintained 
in the manner desired. How much, if any, retraining and relocation 
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assistance should bt the responsibility of individual nanufacturing firos and 
should jovernaent — Federal, State, and/or local — provide any funds, facili- 
ties, instructors, or other foroi of subsidy ?or retraining or relocation? 

C. For cost of the past tvo decades, the United States has b«ea faced with high 
labor coses ^Irctle, if any, growth in productivity, and high energy costs. 
Advanced autooated technology and robotics is expected to provide some direct 
laproveaents to these tough, persistent national problems in the near tern. 
The indirect, longer-term impacts of these technologies, however, may not be 
as beneficial as anticipated. A complex of intervening facrors and causes 
gradually may generate significant and peraanent social changes in cultural 
life styles, in group attitudes, and in personal values, and there pay be 
substantial and permanent economic changes m international trade , <;apital 
investment polices, organizational structures, and basic research in auto- 
mation and. robotics . 

Change due to the introduction of technology is inevitable, but concomittant 
hardships nee* not be inevitable. How shouUj^utomated manufacturing tech- 
nology be introduced so as to minimize the ^ardships it may engender? How 
should the Federal Government exercise its traditional roles of regulation 
and Its enforcement, and the promotion of free enterprise i?i order to help 
Binioize potential hardships? 

D. Workers, and the unions they belong to, often are suspicious of technolog- 
ical change. Most employees want to be assured that such change will not 
dehumanize their working conditions, reduce their earnings, make their 
jobs redundant, and exert excessive surveillance and control over their 

work behavior. Management officials in manufacturing industries clavn f 
that technological progress is essential if their businesses are to grow, 
prosper, and even survive, tliey declare that they critically need the 
labor-saving, productivity-improving, materials-conserving, quality-raising 
changes that advanced automation can bring. How can the social and personal 
costs that often accompany automation efforts be properly balanced against 
the pragmatic economic conerns of manufacturing firms? 

E. The very essence of sophisticated manufacturing technology and robots — 
their adaptability and their intelligence— could give rise to unique 
problems in patent and copyright law. The concepts of "artificial intel- 
ligence" — the ability of a device to perform functions that are normally 
associated with human intelligence, such as reasoning, Rroblem-solving, 
pattern recognition, cognitiotf, planning, understanding, and learning 
may not fit the historical types of computer software which may be copy- 
righted.. Robots will be controlled by software which can continually mod- 
ify their actions in accordance with environmental conditions. Software 
also can be embedded in hard form as silicon chips which can fit into a 
patentable apparatus class. Software encompassing the concepts of arti- 
ficial intelligence may not be patentable. Should some form of special 
patent for robots or copyright or robotic programs be derived? 
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OPTIONS FOR RESOLVING THZ MAJOR ISSUES 



Alternative private sector Initiatives 

I. Siace, to sooe degree, over the next few years, job« In manufacturing 
Industrie* will be pcrforaed by robots, It la iaportant to Identify 
alternatlTe Initiatives that might ease the adjustment of workers 
dl s placed. 

rkvate sector InltlatWes could Incldde a elxture of the following 
odtlons: 

a) Reduce labor force by natural attrltlonj rather than layoffs, 
as much as possible; ^ 

(b) Provide for e^ly employee retirement when feasible; 

(c) Reduce weekly work hours with no proportionate reduction In 
income; 

(d) Furlouth employees on a rotating basis; 

(e) Provide apple not?lce of anticipated workforce reductions; 

(f) Transfer excess workers to other current jobs; 

(g) Develop new jobs^ such as performing long neglected but use^vl^ 
tasks; 

(h) Institute a job-sh»ring, part-time work program^^"* 

(i) Provide opportunities for employees to J^*ni new skills, such 
as paid educational leave or attend^^^ at company-sponsored 
educational programs; 

(j) Proylde as much sevefajjuttf' pay as possible; 

(k) Provide QOvln|j..allowances for workers, who have to tssansfer; and 
(1) UtUlj.e-^e collective-bargaining vehicle to reach agreements. 
Altejujftlve public sector Initiatives 

I. The^^tentlal and complex problems of advanced automation aay require 
soHTtiona thst transcend noroal l}argaining agreements between iulnlons 
anT managements. Reapoasibilities may have to be shared by Ai key 

' aei^>eri of sotiety— business, labor, special interest groups, govern- 
aentifS, and the general public^ ^ 
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. ^^tf^lic sector initxatives cpuld include « aixture of the following 
optlot»5 ; 

(i) Eatablish national s^als and pri c gitiea for advanced autotaation 
in the manufacturing sector; 

^(b) Enaure the benefits of «Pitooat\,on are shared by ^11 societal aesbera 

(c) Mi^nitor the workplace and identify adverse iopacta Of the appli- 
cations of advanced autoaatioa; 

<d) Pirovi^ie public aaaistance to retraui diap laced workers; ^ 

(e) Provide .adequate uneoployment insurance; 

(f) Provide iaproved "depreciation rates on advanced automation, 
ecjuiptoent; 

rovide lov-interest loana tp sanufacturera and purchasers of 
aucooation equipment and robpta*-- eapeci^Uy small firma; 

(h) Sponaor more reaearch and development efforts in automation by 
universitiea, manufacturing firma, ai\d other qualified organiza-- 
tionSy including atudies of aocial and economic impacta of> , 
automation; ^ 

(i) Provide tax incentives to encourMc increased inveatment in 
robot and automated qanufacturinf^technology; 

(5^i>romulgate long-range and technology forecasting studies to identify 
^long-rai^ge and indirect impacts of advance automation; 

Ck) Modify patent laws and copyright lawa to permit individual entre- 
preneurs to retain adequate proce^da from their inventive effoifta * 
in advanced automation; jmd ^..-^ 

(1) Provide incentivea for large firma manufacturing advanced^toma- 
tion equipm'ent to nurture small new .enterpriaea which^ould pro- 
vide employment to displaced workers. 



U|.timately, the Nation's educational system will have to prepare future 
w/>rkers for funct ioninj2.«««ui aa e^ctronic maifuf acturing envifbnm^nt . For 
the near term, the/^Tederal Government jfrt)uld utilize exiating educational 



organizationa eaV«bliihed by legi^cxion. For example, it could re- 
atnicture the Adviaory Council on Vocational Education, eatabliahed 
under the Vocational Educa^t>n Amendment, to focua vocational education 
policy \in a direct ion ^h^at would give studenta the neceaaary skills 
for a dechnologidiaj^^vironment • The Federal Government alao could y 
DroviiieljUicreaaed^unding to private induatry^j^i^ila wly chjl^^ift-ffie 
goal ffff^ta training the types of training effora that best meet the 
needs ji^ ^oth .the private aector managements andrpotent ial employeea* 

Another' option that could be^^onaldered la to eatabllah"* aeml-prl'vate ^ 
Investment c5*>4ratlon 'to finance manufacturlng''?Sajapanle^. The corpora- 
tion could purchase stock from prlvatsf^liduatry torald manufacturing 
firma purchaae ant^^llze advanced manufacturings automation* The 
divldenda and Inte^^^ received co}^JA be uaed for public purpoaea auch 
aa providing aaala ta^^e^^ dlaplaceavorkera. 
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I, INTRODUCTION 

AdvAOC^t In Aj^utcr «ad mlc reelect ronic technoloslet htve led the AaejicAn 

•odecy Inco" the Inittal stages of,wh«t tooe pertoos coa*lder « second Industrial 

revolution «nd others donslder a knowledge revolution. Regardless of the labels 

assigned to the esMr^c^ developacnts in the aforeaentloned technologies, these 

technologle« are having a significant lopact on two aajor sectors of our society, 

njncly the office and tl^e factory. To gain Infpmatlon on these <leveloptaents 

a?rd*analy2e the consequence*, the Subcoaolttee on Labor Standards of the House . 

-Cooatctee on Education and Labor" held s hearing on June 23, 1982, on the t<Jpic of ^ 

« 

■ "New Technology in the Anerican Workplace." 

\ The Hontj?a]He George Miller, Chalman of the Subco«nittee on Labor Standards 
of the Hou«c Q^^illtec on Education ^d Ubor, stated at the outset of the 
heariT^s that the subccattl lyre's Interest In this subject has grown out of lt» 
desire to ensu« chat the United States is able to loprove its productivity ^iA 
both office and factory envtromcnts in order to aeet effectively the Increasing 
coopecltlon from foreign natlona and that any Increases in productivity steaaing 
frca technology be acccopltshcd with a ninlau* of penianent adverse lapacts on 
office and factory eaployaent. 

The subcoaaittee organUed three panels of expert witnesses, with each ^nel 
covering various aspects of the brosd subject area. The witnesses coaprislng 
esdi panel and the major perspectaves of the paneli were: 
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Mr. Irlaa L. 0«il«n«r, A«sociscc Director, KccionAl Pro4uctivltx>X LLW i yP »' 
C«D<rsl Accounttas Offlcf ; and 

Mr. DcDois CbtMoty Ascistaat Director* Departaeac for ProfttsiotuI 
Esployeesy APL-CXO. 

The tftim>vj of chit panel focuMd priaarily on the ov^^rall aspects of 
sutoMtioD in the Aaericaa vorkplace. 

Paael Ko. 2 

Ks. Any Vohl» President/ Advanced Office Concepts; 

Mr. Stan Scfarase|r» Vice*Preaident» Cheae Hhnhattan Rank; end 

Ha. ^uditli Gregory, Keaearch Director, 9 to S, the Kational Aaaocietion 
of VoxUnt Vo«en; 

The vitneaaea coapriaing tbia panel concentrated their diacuaaion on the 
e«er|l&g uaea and likaly iapacta of inforaation technology in the office 
cnvirooient end on the total aociety. 

Panel Mo* 3 * 

Mr. Dennia Vianovky, Vica-Prealdent, GCA Induatrial Syateaa Group; 

Mr. George Hunaon, Vice-Preaident, Unimtion, InQ. ; and 

Mr. Villiaa little, Econoaiat, Keaearch Depertaent, International 
Aaaocietion of Hachiniata and Aaroapace Vforkera. 

The vitneaaea in thia panel centered their dlacuaai<^n around the emerging 
eaployaent of adTsnced aanufecturing technology, including robota, in the 
fectory enrirooaent end their likely iapacta on the totel econoay. 

' Thia report identifiea, auaaarixea, end analyzea the aajor theaea diacuaaed 
by the vitneaaea in each of the eforeacntioned penela. 
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11. - SACKOtODND 

DrtaaCic tavtncet in CQBputer-b«»ed infor«atioa procettiog tod 
CelecoaaunicACiotu^b^s^d infonuCioo crtotoisVioo, ttr well m their can*-** 
vergence in prscCicAl ,applic4Cioa>, sppe«r Co be crescios sa envlronaeaC 
which it beios referred to st Che 'la£orB«CiOQ^«ge . " Huch has been vricceo 
sbouC Che promise of Chis evolving «ge by boch socisl scienclsCs sad physical 
tcienciscs* ^ny of chese expercs see s nev global awareness and inCer' 
dependence chsC fs being rspidly sCioulsCed by CelecoatsunicsCions snd 
saCelliCe Cechnology. They cice th^ possibilicy tot^ expanding huoan inCelU- 
genct by Che use of problea^solving sofcvare, Isrge well^organized daca basei, 
snd hardware processing sophisCicsCed data taanipulaCion snd dlsplsy csp- 
sbilicies. 

Theae expercs, ^^ng wich s'nuaber of ocher experCs in inforaacion cechnol* 
ogy, also predicc the eoergence of new business aod hooe coeapuCer-coaaunicacions 
sysCcns that will be able to provide vlder choices to aansgers snd acre preroga- 
tives to consuaers concerning Xnfomation per se snd for products snd services 
genersted by Infoniation technology. la addition, these nev systeas vlXl be 
cspable of providing very rapid feedbaclc on the reaulx^ of nanagerisl decisions 

snd consuiaer preferences. It Is. expected thst the evolving systcas for busi- 

f 

nesses snd hones aay hsve s potent isl Bi>T large ssvings of tine, effort, and 

*■ 

laoney for producers snd distributors through signiflcsnt increases in office 
and factory productivity. 
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The explosive ^rovth of InforsaCion handling technology hst «l«o high- 
^ lighted the' vlfbility of infonution per «e. Private information la .collected 
to perform f unctiona 'and public information ia uaed to derelop private inf orma- 

tlon aervlcea. Cenaua Information ia a veil kaovn example of theae proceaaea. 

y 

The United Statea aociety ia becoming more dependent upon Information and 
a^aoclated aervlcea as veil aa on the technology for ita tranamiaaion, atorage, 
and aanipulatlon. Federal and private aector policiea vhich addreas vhaf 
Information producta and aervlcea are to be provided, vho ahould provide them, 
.and under vhat coata and other conatralnta, go Co the core of the Hation'a 
vodoeconoaic atructure and actlvlty\ The stakea, the oarketa, and the 
inveajtoents in cocsputer and comaunicationa technology and the inforoation 
auch technology can generate are growing «t a algniflcant rate. At the aaoe ^ 
time, the related veated intereata, although quite diverae, are becoming taore 
pove rf al . 

•Sophisticated ccoputera and teleccaaunications networica are being developed 

t 

and applied at evflr increaaing rates to the office and factory environmenta. 
The runber of producta and aervlcea aiiaed at theae narlceta ia expected to pro- 
liferate over the decade of the 1980a. The traditional office — a phyaical 
place where aanagera, profeaaionala , and associated support personnel work, 
individually and interactively, to produce varioua typea of paper-baaed out- 
puts — is changing. It i^becoalng a diaperaed ayatea which utilizea computera 
and conputer-based device;; to capture, atore, manipulate, and diaaemlnate 
information and telecomiaunicatlona nptvorica to trananit data, voice, imagea, 
and text among aeveral locations. In the factory workplace, computers are 
being uaed to control oaany parts of the production proceaa; alao, microprotea^r 
controla are being built directly* Into machine toola, robota, and other devicea 
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uttd for Mouftcturins. Thete idcroprocettort eta be reprosranaed vhen needed 
CO perfoa brtnd-aey tttkt tnd function** Coaputer-Alded Detlgn (CAD) it belog 
•pplled ca creit^ tvo- cad Chree-di»eQtioa«l icusei for all aorta of product! 
lod ptrct. Gradually, t "aulc l-'Cler* ^f on of coaputerlzed control will cretce 
eztreaeljr flexible naouf iccuring tytcawi ctptble of producing, trtntpordng, tnd 
concroxiing ttveral chouttod plecet of work tlmult ineoutl}r tnd auCoaaclctlI}r 
ad Jutting their operttloqa In retponte to chaoglng needt* 

In^^he patty there htve not been tutttined adverte eaployaent Inpactt 
tteat&lng froa tutoaatlon In the office #nd ftctory workplteet. However, toae 
expertt believe thtt thlt omj not continue to be true at the tticroprocettor** 
bated cooputert tnd networkt enter thete envlronaentt In grett nuabert* They 
contend that the aachinet, the.tervlcet, tnd the toftvtre attocltted with 

information technology today tnd in the future will pottetf auch of the 

i 

flexibility tnd decltlomaklos tblllty that wat formerly only obt*tiaable from 
human workert. Contequently, many Job« thtt required human beingt to perform 
may become obsolete* Further, they maintain that while many new Joba will be 
cretted as a retult of the tppllcatlon of Information technology, t high 
majority of thea are likely to be in high technology fields which require 
contldertble education. Thut, tone eKpertt tntlclptte that the formation 
of nev Joba for blue^collar tnd white-collar pertona with limited educttlon 
may be teverely limited In the future. Of courte, there tre tlao thote vho 
tttert thtt the new Joba and the nev Induttrlet that will develop from the 
emerging Information technology will be able to tbsorb til typet of pertont 
seeking work — regtrdless of education level. 
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111. MAJOR THEMES CONCBRNINC AWOMATION TECHHOLOGY IN THE AMERICAN WORKPLACE 

The first two vitnette't, Brian L* U«il«ner tnd DennU Chaaot, ditcu««ed 
•utOMClon io the Axaericto workplace In tn •ll-inclu«ive osnner. Their cescioony 
centered sround three najor themes, naaely; (I) Role of tbe Federal Governa«'nt 
io Autoaatioo; (2) StlBulttor* sod Barriers to Rapid AutOG»tioo; and (3) Poten- 
tial Ittpacta of Autoaation oo the Work Force. 

A. ROLE or THE FEDERAL GOVERHHENT IN AUTOMATION 

Both of the aforeaentiooed vitnesaea agreed that the Federal Governaent 
ahould aasune a role io the developsKnt and iapletieotation of automation tech- 
nology. Mr. Uallaner declared that the private aector ahould aaaune prinary 
reaponaibility in thia area with the Federal Governaeot developing policlea and 
prograaa to encourage continued growth in autoaation and addreaaing eaployaent 
and uoenployaeot problcaa that autoaation nay create. He auggeated that the 
Federal Government ahould sftt Involved In five ways: 

1. Provide finaocisL incentives, such ss more rspid depreclstioo of 
plant and equlpoent and Increaaes in investaent tax credita to 
atiaulte capital loveatmeots by private firms wiahing to automate; 

2. Provide greater support for reaearch and development <R and D) 
related to automation both within and outaide the Federal Governaent 
io a manner which facilitates a more coaprehenaive and integrative 

R and D atrategy; 
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3. Ex*rt greater efforts to trtntfer the results from K tnd D ioto 
coanerclal use *nd to coordinate tuch trtosfert npre efficiently; 

4. Provide acre funds to iaprove the tttte of engioeerint schools to 
thst they could axSnit and train oore autooiation engineera; and 

5. Provide encouragement to the developaent of aCandarda which will 
help to integrate the diverae coaponenta of diverae autooation 
ayateai^ 

The other cujor category where the Coveroaent laight be involved la tbt 
autonation of private induatry ia in the potential iapact of autonttion on the 
work force, atated Mr* Uailaner. He coamented that ''thia area ia characterized 
1^ controveray over the appropriate rolea in addresaing labor diaplaceoent , ^ 
alcill* training and retraining, and potential friction between labor and 
oanagemettt." ^ ' 

Both witncaaea coepared the tole of the U.S. Governaent in autonation to 
that of other natlona and both witneaaea perceived that we are lagging behind 
in fomulating policy sufficient to ae«t the challengea preaented by the 
accelerating devel^paenta ^in infomation technology* Mr. Uailaner called 
attention to our declining national productivity and aaid that we are lagging 
behind other induatrial nationa in iaplementing automation. He noted that 
growth in the capital/labor ratio ia an inportant key to productivity and added 
that the Japaneae, who are oaklng extenaiVe uae of our autonated manufacturing 
technology, have maintainei" a much higher relative capital/labor ratio than the 
United Statea between the years 1973 to 1980, Mr. Chanot gave a aomewhat 
different reason for our policy lag. He atreaaed the view that the. American 
approach to automation aecna to place a great deal of fmlth in technology 
itaelf. He atatied that cur policyaakera aeem to believe that If we develop 
more aophiaticated automation ayatems productivity will automatically riae 
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tnd our productivity probleM itPll tend to ev«por«te« Re teid, "our European , 
brethren have been mich leaa willing to aiaply let thinga drift. Their govern* 
•enta have been far aore willing to help not only buaineaa, but alao affected 
workera and coammitiea." He ieeaed to iaply that the Federal Goveroaent 
ahould c*^^* AO re active and direct role in advancing auto;»c€on by focuaing 
on aocial coat and huaan iapacta of autooution and upon increaaing the degree 
of cooperation aaong the buaincaa coaaunity, labor uniona, and the Governaent 
in planning and iapleoentlng prograaa in autooation technology. 

Mr. Chaaot provided quite a nuaber of illuatratioiia to juatify Ma poaition. 
Htf -noted that the Swedea have developed extenaive Govemaent-funded traln^fng 
prograaa for the atructurally uneoployed and have eatabliahed cooalaaionai ^ 
incorporating aeabera of both labor and aanageaent, to atudy aocial probleoa 
tha^ could ariae froa technological change and to aake recoaaendationa for 
action. The atate and local governaenta in Geraany alao work cooperatively 
with induatrial uniona and eaployeea, he reaarked. They Jointly develop 
prograaa tAich include not only tax Incentivea to attract new buaineaaea into 
affected coaaunitiea but alao retraining prograaa for people directly affected. 
The German Governaent funda atudiea not only to proaote new technologiea ^ 
but alao to proaote the huaanization of the workplace. Finally, he coaaented 
that tbe Iritiah alao hare funded atudiea on the aanpower iaplicationa^o^ the ^ 
eaarging aophiaticated technology and alao have provided financial at^l^port and 
technical advice for worker training and retraining prograaa. 



B. STIMULATORS AWP BARRIERS TO RAPID AUTOMATION 



There waa little dlaagreeaent between the ^w^ initial witneaaea that 
, aevaral diverae and aignificant ba^iera and a nuaber of iaportant and 



/ 

/ 

/ 



2^1 



ERIC 



238 



different stitiulators to autoMtlon were present In the Aaerlctn econoay. 

Autonatlon barriers tend to lapede the rate of adoption of lofoniatlon tech" 

nology while automation ttlnulators tend to ootlvate both producers co perfom 

rasearch and nanifacture Inforaatlon technology and users to buy the products 

and services steaming from this technology. 

Mr. Usllaner addressed the topic of barriers to rapid Implementation 

quite comprehensively and categorized them aa technical, financial* and social 

la nature. The five technical barriers he delineated were: 

I* A lack of technical expertise to.deslgn» debug, and Implemeat 
automated technologlea;^ 

2. Problems and coata l^n developing the software to cMke the aystems- 
work; 

3. An absence of the necessary standardization; 

4. A shortsge of qualified persons to operste and service automated 
equipment and systems; and 

3. Technology transfer Inefficiencies and problems. 

He pointed out that the personnel shortage was especially critical, 

Including the dearth of software developers and manufacturing engineers. 

The financial barriers he stated were: 

I. The current high Interest rate; 
' 2. The tendency of business to focus on short'run needs; 

3. Other capital Investment considerations such as cash fLow, cost 
recovery, and the risk Involved In Investing In new, untried 
equipment; and 

4. The uncertainty of the marketplace. 

He continued by saying chat the social barriers can be "aubtle and obvious," 
manifested by managers and their styles, organizations and their structures, 
consumers and their habits, and unions— who may be quite apprehenalve about 
what they consider to be the negstlve effects of automation technology In the 
workplace. 

Mr. Uallaner seexaed to suggest that while some of the barriers are being 
overcome, othera may persist for several years, despite the presence of powerful 
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stlMlators. Th« witness also «aph«slzed that rising Ubor costs, decreasing 
coapatltlveoess In the world Mrket, snd shrinking aarket shares, while probleas 
In our econoay, also act as stlwUtors to the developaent and use of autoutlon 
technology. PotentlU users seek such autoutlon to reduce costs, Increase 
aarket share, «nd aeet conpetltlon aore effectively. In addition, he noted that 
- the large aarket potentlU for Inforaatlon technology also acts as a strong 
stlaulator to aanufacturars "to create new and better products, systeas, and 
support services." 

WhUe not ualng the words "barriers" and "stlauUtors" per se, Mr. "chaaot*s 
testlaony did laply that the potential for autoaatlon to ellalnate huaan activ- 
ities, reduce skill r«qulreacnts for soae crsfts, and decrease the quality of 
working life could constitute significant constraints upon rapid adoption of 
autoaatlon technology~cspeclally by unions, % 

On tha other hand, he aentloned that "further developaent In computer 
vision and tactile sensing tUy act to autoaate a good deal of asseably work *nd 
aaterlals handling activities In aanufacturlng flras." Be adaitted that con- 
tinuing capitUlzatlon and reorganisation of office work would likely iaprove^ 
dcclslonaaklng and work flexibility In service .areas of our ecohoay. Be t^kis ^ 
laplled th^t investaents for Inforaatlon technology in office and service areas 
could be considered stlaulators to sutoaatlon— at least to the extent that they 
led to new products, new services, and new Job*. 

In general, both witnesses appeared to accept the idea that automation 
will Ukaly expand over the next few years. The naturejn<rti^ of their 
testlaony revealed that rapid growth in autoaatlondepended on how effective 
the stlaulators^were in overcoaing^e'f airly explicit barriers. Hr. Chaaot 
placed heavy caphasis on^.imtlers tending and applying huaan considerations when 
autoaating the^wotltplace» while Mr. Usilaner placed technological and financial 
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fsccors oore on sn equal footing with social (huaan) oaea when diacuaain^ the 
puahea and pulls of autooatioa in the workplace. 

C. POTEHTIAL IMPACTS OF AUT?4ATI0N ON THE WORKFORCE 

Both wltneaaea explicitly recognized the posaibility of long-tepi^ tTneaploy- 
aent that ia due to the introduction of inforcaation technolpg/ (computera and 
tele <;aiounicat ions) into the American workplace^FtXfther, both indicated a 
need to balance the demand for new aki^a created by autoeoatlon with akilla oade 
obaolete, and consequently Ijxbtf^aplaced, by autooation. 

A large^portjjwr"of the testicaony of Mr. Chaoot, who repreaented the AFL- 
Cl^f^^fi- ^pent on the theae of potential iapacta of autooation upon the huoan 
work forc^ He thought that "the application of conputer and tilcrochip tech-' 
noloai^', coupled with the range and flexibility of telecoamunicatioos ayateaa 
and other devicea and materiala, offer a potential for change wnich ia truly 
profound." He eaphaalzed that the American labor oovement waa not oppoaed to 
technological change or productivity inproveoenta per ae; rather, it waa con- 
cerned with the degree of management and aocietal avareneaa of the problema 
that must be faced and reaolved aa apecific technological changea are introduced 
into the workplace. 

For example, in marufacturing, new technology which reai^lta in the 
developiaent of new producta may well lead to the creation of new Joba. 
On the other hand, technologiea which Improve the productivity of 
proceaaea involved in the manufacture of exlating product^ may lead to 
a net reduction in joba, even if output expanda. Similarl)f, in aervicea, 
replacement of workera by computera and telecommuni^^tiona ayatema can 
reduce employe nt in the induatry, or at ^eaat Umlt growth, even with 
rising output. In other worda, if productivity tiaea faater than 
output* employment vlll drop. 

Mr. Chamot referred to the current receaaion and remarked that "It would 
be difficult, if not impoaaible, to get An accurate count of joba loat to 
automation in the face of an yverwhelalng loaa of Jobs created by poor economic 
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dtclsloiuuklot.'* Nsvtrthsltssy the tooe of his reaarks sppesred Co reveal t\Jx 

cootloued sppUcacioQ of InfonudoQ technology lo factories and offlcea vlll 

reduce the deaaod for both blue-collar and white-collar vorkera In the American 

workplace over the enauiog jeara. ' 

In addition, thla vltneaa atrongly urged that -cloae attention be paid to 

the huaan lapacta In the workplace aa Information technology ff lapljeaented 

there. He optlalatlcally aald that the quality of workllfe could not only be 

Mlntalned but Improved If auch thlnga aa Increaaed lelaure timt for workera, 

fewer houra In the workday and In the workweek, Increaaed vacatlona, expanalon 

♦ 

of the public aector to pro^de aoclally uaeful and needed aervlcea,*^ and 
nalntenance oC^ employee control over aachlnea could ba Incorporated. 

"The potential for job dlaplacenent la the other aide of the colo that 
«uat be considered when discuaslng advancing autotaatl ^ li^ the United Statea," 
atated Mr. Uallaner. He remarked that almoat all experta agree that abort- 
tarn job diaplaceaent — a teaproary lo«a of joba until new jobs are created and 
filled by retraining workera dlaplaced — will continue for aome time. Alterna- 
tively, there la little agreeaant among the experta on long-term job diaplafce- 
ment— a relatively permanent Increaae In unemployment Icvela. He objectively 
dlacuaaed theae concepta further. 

Some believe that unemployment levela will not Increase becauae 
automation will ssslst U.S. Industries In fighting foreign competi- 
tion snd foster economic growth and creste many new jobs. Others 
think thst sutonatlon will creste structural chsnges In the work- 
force because s mismatch. between the skills required In the new 
joba and the cspsbllitles of those unemployed will occur snd the 
Incressed cspsclty to produce goods and services will outstrip the 
denand. Thus, the economy will not be sble to sbsorb sll the 
displsced workers. 

In this connection, Mr. Usllsner made apeclal mention of the limited 
progreaa of the U.S. Department of Labor In analyzing the potential lopacta 
of automation, eapedally in terma of information diaplacement, job movementa» 
and aklll ahifta. 
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*• IV. MAJOR THEHSS CONCERNING OFFICE OF THE HJTORE 

•The topic for the tftcond ptrt of thj h'ea^g concerned ^he energlng W olj \^ 

coaputerf and telecoaMunicttion in the office environment— vtrioutly known at 

'the paperleif office, the office of the future, the «utoQ«ted office, «nd the 

electronic office. The aajor thetaei relating to the iaptcts of inforniUon 

technology ig the office woricpUce were dlfcutted by the three witnettet, - 

'Ms. Aw Whol, Mr. St«n Schrtger, «nd Mt. Judith Gregory. Th« theaet revolved ^ 

I 

•round fitting our Nttlon't huaan' retourcet into the increatlngly technologically- 
bated officea. Specifically thete were: 

1. Changing WorVcli^ Condition^ in the Office; 

2. Coaputer Literacy and Training In Office Automation; and ^ 

3. Job Difplaceaent Potential In the Office. 



A. CHAMPING WORKING CONDITIONS IN TH£ OFFICE • 

wnUe all the witneisea agreed that our Nation will tee an enonaoat influx 
of Information technology, both hardware and aoftware. Into butlnett «nd pro- 
feaalonal offlcei they did not agree on the wayt tuch technology It UVtely to 
Impact, working conditions in the office. One witness felt that the office 
generally .will benefit; a second was much less convinced of the benefits of 
office Automation— at least as' it is now progressing; and a third witness ap- 
peared to be mcootaltted to a definite position in either direction. 

Ms. Wohl declared that office autQmation is unlikely to evolve in an orderly, 
gradual way. She thus implied that th»re would Indeed be a "revol^ution in office 
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work." She gt^t'ed that "job* of office pertonaeX. will chtnge tignlf ictntly in 
the next few years and that these persons will be intersctlng with vsrious tx>es « 
of coaputer-based syateaa aost of the tiae^" This witness did not think that 
these developaents would dehumanize the office workplace or allow coaputers to 
control office workers; rather, "they (coiaputersj will do what they are told." 
"She stressed the. fact that since personal cooputers and associated products 
were being ordered, installed^ and used in offices at very rapid rates, the way 
people will work in these offices will inevitsbly change. She *inplied that 
these changes a're likely to be primarily positive* 

The testimony of Ms. Judf^ Gregory had s mxicb less optimistic tone. . She 
declared that "office workers will find theoseXves threatened with many of the- 
sane processes of Job degradation which undemined the skilly and dignity of 
an earlier generation of industrial workers." She believed that information 
technology would only add to the existing problems of clerical workers — isost 
of whoa sre woaen — nsnely, that of low pay, job segregation, dead-end jobs, 
and ditcriaioatory employnent practices. She believes that the najority of 
woncn office workers will have to becooe aore specialized snd perform snaller 
fractions of the iS'rger tasks; consequently, they will require less graining 
snd have less chance for advsncement. Jn sdditioh, she noted, as clerical 
workers use cooptuer-r elated technolQgy, job stress is likely to increase and 
occupational health hszards are likely to become significsnt. She gave as 
exaoples of this possibility the fsct that coaputeeized oanitoring of workers' 
speed and' volume is beginning to take pal ca , and eye and muscle strains 
csused by working intensively vlth^vldeQ^displ a^^tert| i|^s^lg ii^preasing. 

On the other hand, this witnesa watf Careful to point out that "it's dbt 
the technology per se which cuases these probleas, but rather how the technology 
is used by a^nagement, and how workers are a'lXowed to, or forced to, use it." 
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She •«» Qo re«foa why varklnf coxxditioo* in the office couJd txot^ iaproved^if 

f 

poftfcieatious stteftptt Were wule to do to by utuseBeot* « 

Flexibility sod vertttiUty of cooputer techoolgy tuke these possi- 
bilities. M»iquely possible: to mine better jobc, better working 
cooditiooSy better use of human resources, unprecedented chances 
for advanceaent, address and reduce discrlaioatioa, ability for 
improved services and aore avaLIable services. 

Mr. Schrager, the last witness- in this part of the hearing, discussed office 

working conditions fro^ # •c.orporate perspective. For exaaple, he stated, 

• • > overall autoc|ation strategies aust be developed and iiipleiMnted \ 
in order to avoid confusion, daplication, and the possibility that \_ 
various ays teas will be put into place that are not coapatlble^ poten- ^ 
tially causing the office staff to use incoa^>atiblQ system* to get 
their overall Job accomplished. * 

The iaplicationa of this remark are that oo office strategy or the wrong strategy 

for implementing office automatio^n would be ioefficient not only in terma of 

excess expenditures but also in terms of Job stress and prpductivlty . 



B. COMPUTER LITERACY AND TRAI«IKG IN OFFICE AUTOMATION 

There was an overwhelming conaenaui aaoog the three witnessed that as 
computers get installed in office* — and elsewhere — coaputv literacy has to 
improve greatly. 'The implication was that" training in the office would have to 
be increased to help accomplish thli, * 
In discussing computer literacy, H«. Wohl declared, "... we have not done 
a very good Job at encouraging the formal progress of coi^tuer literacy, because 
a lot of it has taken place informally through market forces.** She suggested . 
that changes in the tax lawa by the Federal Government could speid up such * 
. progress^ She also highlighted Jthe relationship between computer interfacea 
and coBputer training, stating that "th^' simpler the former are designed, the 
more painleas the latter will be." She illustrated this concept by mentioning 

- '■ r 
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that « b«Qk teller Mc^ilne U « perfect loterf«ce Id the «ea«e that If yoa use 
It correctly It cao «lve you very tangible and iaacdlate reaulta lo the fona 
of aooey. ' 

Ms. Gregory eaphaalzed her conern that ttlnorltlea, woaen, and older vorkera 
not be left behind when office Bansgers think sbouc computer Uterscy. ^ "For 
example, I know people who are sendlt^ their children to coaputer Uterscy 
courses st the sge of ten." She continued by ssylng tW*t these were prlvste 
courses which aotae persona will be sble to sfford snd soae not. She felt thst 
this "repetition of s thenc of polsrlzstlon" would widen the gsp between those 
who can afford to bccoae coaputer Uterate thoae who auat reaaln behind 
becauae of Inaufflclent reaourcea. / 

Mlt\\ reapcct to training per ae, thla wltneaa eaphaa^Wd that workera had 
a baalc right ta receive training In thjeacrglng tecjmologlea'and that auch 
training ahould be provided during working houra ay employer cxpenae. In addl- 
tlon, ahe auggeated that Governaent funding be Divided to aupport training 
Inltlatlvea with regard to the new technologf^th "funda targeted for thoae 
aoat In need- and for tnduatrlea where coaputer technology la being Introduced 

rapidly." ^ 

Induatcy haa cooe a long way In technical training, cocinented Mr. Schrager. 
-Such training exlata at Chaae, not only for the technical ataff, but alao for 
nontechnical aanagera, clerka, and aecretarlea." The wltneai^ Indicated that 
Chaae waa not unique in thla reapect; other cottpanlea alao offer extenalve 
Internal training prograaa to retrain current employeea v*io are in occupatlona 
be'lng dlaplaced by coaputera. Thla oplnlatlc peVapectlve waa conditioned by 
aoae fruatratlon when he declared: ^ 

Although oany bualneaaea purchaae the Uteat in autooated office 
equlpnent, too often nanageaent aethoda remain rooted In pre- 
autoaatlon technlquea due to their Uck of training In the potential 
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uses of th« technology tt hand* . . • training progrto* oust be put • 
into place to prepare the office population and help the trtosltioo 
{to office autOMtioo] work SMOOthly. 

Tvo of the witnesses specifically wanted Covertaent participation In 
fitting olffice workers into the cooputer age; a third said that the private 
sector has provided needed training in this area and laplied that Goveroent 
intervention au/ be unneceasary. This latter witness qualified his rcaarks 
by s^iog that training has been inadequate to deal with the technology that 
is cojilng. In all likelihood, the Federal Governaent is likely to becooe 
involved in cooputer training siaply because a aajority 6f office personnel 
will be interfacing with inforoation technology in sone way over this decade. 
SlT\ce -the U.S. Governaent eaploys significant nuabers of oj^fice workera, 
it aay be iaplled that the Governoent will, have an iaportant stake in office 
autoaation. 

C. JOB DISPLACEMEtJT POTENTIAL IH TH£ OFFICE 

^ While all the witnesses agreed that the coning autoaation in the' office 
will have loportant iapacts on office eaploycient, each expressed hia/her con-- 
cern in a different Banner. Only one of the witnesses appeared less concerned 
w^th the potential for job dlsplaceaent in the office of the future* 

The witness representing "9 to 3, The National Association of Working 
Woaen, thought that the ^effects of autoaation in the office will occur slowly 
in the United States; however, she was a>lso' careful to mention that accumulating 
evidence suggests that a dramatic loss 4n office jobs is very possible In the 
next 10 to 15 years. She pointed out tha^ "while a record 12 ail lion wonen 
entered t1ie workforce in the 1970a, an even greater number will seek work— 
an additional 16.5 million woaen-^in the 1980s.'' She expressed strong concern 
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th«t "the*coatlnued need for clerical worlcert aay be Mtkins the potential 

Job->ditplacic^ effects of autotution in office ioduttriet. 

Another witness, Aacf Vohl, spent considerable ciae exploring the job dis- 

placracnT'^p^frton and had differing opinions— dependitis on the ti»e period 

being scrutinized. In her testinony, she declared: 

la^^^bfc' short tent, there is really tjo effect on eaployoent at all, 
that is, we are siaply training people to use aore sophisticated 
equipment, and we are not elialnating anyone or ready to hire fewer 
workers. In aoae oediua-tera sense, 2 to 3 years after a coapany 
begins to cutooate, we run into a whole aet of coaputer probleas, 
as oajor york forces are affected b/ the process. During that 
aediua tern range, we start to see sqoe eaployaent dlsplacenent. . . • 
• In the long tera, we are going to have aajor social probleas with 
the fact that there will be fewer joba after autotiation is coopleted 
or well under ^ay than we would have without autoaation, and this 
is going to call for changea in the infrastructure of the whole 
society. . ' 

This witness felt that the rate of office autoaation will not be slow; rather, 

because of the cos^t availability and the ease of ^ use of the new personal coa- 

puting producta, it is going -to progress quite rapidly. This will tend to 

coapress the short- and ald-tem tiae fraaes and aake Job displaceaent in the 

office leas controllable. 

The final witness in this part of the hearing, Mr. Schrager, eaphasired 

that autoaation was viewed by the banking industry as a way to reduce staff 

in the 1960s and early 1970s, and during these years large financial organira- 

tiona did have aany people displaced by technology. However, he said that 

such Is not the case today. ">!uch of that type of work has been accoaplished 

and ftfw opportunities to do aore of the saae in the future exist." His 

rationale for this conclusion waa that autooation today is being used aore 

creatively — at least in the banking industry — and has becoae a aeans of 

providing a variety of new types of customer services. 
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V. KAJOK THEMES CONCBRNIKC THE FACTORY OF THE FUTUHB 

,The Use pare of Che betriog deslc vlch «uCO«ACioo chAC U evolving in 

Che fscCory or mnufscturios secCor of Che economy snd hov fscCory vork is 
« 

llkelj Co chsnge. Six mjor cheaes concerning vmrioua faceca of cuconaced 
mftuf securing cechnolog7 and robocs eaerged in Che ceaciaonj given hj chree 
vicnetaea — Hr. Dennis Wianovskj, Hr. George Hunaon» and Mr. Willisa BiCCle. 
Theaa Cfaeaes were; ^ 

1. InCernadonal CoapeCiCion in IndusCrial AuCooscion; ' 

2. ApplicsCions snd Ucilicy of RoboCs snd AuCoMCed Manuf securing 
Technology; 

3. lapscC of AuCoosdon on IndusCrial EaploTnenC; 

4. Trsining snd KeCraining IndusCrisl Workers; 

5. CoopersCion To Advance IndusCrial AuCooaCion; and 

p 

6. Faderal Rolea in InduaCrial AuCoaaCion. 

A. INTERNATIONAL COMPETITION IW IHDUSTRIAL AUTOMATION 

In recenC yeara aeveral nacioos have begun Co coapece — sggreaaively and 
effecCively — in che world auCoaacion oarkec. Their acCiona in che induacrial 
■arkecplace reflecC che growing recognicion of Che need Co operace Cheir 
facCoriea in a aore producCive manner. All three vltneaaea tiade explicit 
reference Co che growing incernacional coapeciciveneaa In induatrial auCoaacion. 

Mr. Uianowaky declared chaC our inCernaCional coapeciciveneaa haa declined 
and ChaC auCoaaCion ia Che one chance Che Uniced SCaCea haa Co coapece aucceaafully 
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in sQ srea where we were once donioant. In elaborating on the reason* for thia» 
he ftated: 

Sooe have to do with our inability to underatand the nature of 
international cotipetitiveneaa. Other reaaona have to do with 
the fact that other countriea are aiaply better organized, and 
to a certain extent, are better equipped eootionally and educa- 
tionally to- deal with the very, very coaplex problea of indua- 
trial productivity* 

He noted that other countriea coapeting in the world parket have national 
productivity program which aupport basic induatriea and adopt autooation 
technology in a aanner which aavea and createa joba. While he adaltted that 
the United Statea ia alowly poaitioning itaelf to tackle ita productivity 
probleaa, he felt that we do not poaaeaa anything reaeabling a national policy 
with regard to induatrial technology/ He further coaaented that "thia nay be 
a reflection of our inaiatence on a aanageaent atrategy which adapta to change 
rather than aanagea change." To atrengthen hia contentiona^ thia witneaa 
prcaented a maber of exaaplea of the efforta of other natiooa to laprove 
productivity. For inatance, in Japan, a Niaaon plant aaaeablea 1300 cara in 
an 8-hour ah'ift with 67 worker*. A Weat Gentan aircraft plant producea aachined 
parta for fighter aircraft in a totally autoaated and flexible aanufacturing 
ayaten. The Weat Ceraana alao have coabined with Sweden, Norway, and Denmark 
In «a international autoaation project targeted at outdoing the Japaneae in 
autooation. 

"Our aconcay ia no longer young and it ia an' economy that now facea no re 
economic competition throughout the world, declared Mr. Bittle, another witneaa 
ia thia part of the hearing. He ahowed concern about .what V called "our in- 
dlacriainate and unneceaaary tranafer of technology," whfch wfa dotfe priaarily 
by our miltinational corporationa to increase al?ort-tera prof ita. He believed 
that auch narrow econoaic criteria of trananational coapaniea ia "cauaing an 
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tro»lon of our Moufaccurios b«st «Dd it hlnderlo^ tht tridltloiul w«li-b«lni 
of cht coiauaicits d«{>«Ddtnc on it." The wriet of ocportinf technology, 
h« asserctd, should be judged not only on profits but «1»<> on the "Tiuman and 
sodsl probUm* it m^y create." ^ /'^ 

Tht Ust witnett, Mr. fiinton, pointed out th«t the United Stttet h«s 
»ucct»»fully developed automtion technology, but h««,not exploited it m well 
as <xir world tra<^iir partners. As a result, our exploitation failures are 
caused by our not creating the business atmosphere of riji^aking. "We are 
grossly deficient in the way we operate our factories coapartd with our 
foreign competitors; this average age of U.S. Mnufacturing equlpmnt is 
20 years trfiile in Japan it is uader 10 ytars." 

The yitnesses offered a number of rationales for what they saw as increased 
competition from abroad. They suggested that we have failed to formulate a co- 
herent strategy to counter foreign competition to U.S. enterprises and to provide 
encouragement to the innovation and transfer processes which brings technology 
into widespread actual service. 

B. APFLICATIOHS AKD UTILITY OP ROBOTS AND AUTOMATED MANUFACTURING TECHHOLOCY 

Two of the witnesses provided evidence of the substantial role robots and 
automated marwfacturing technology can play in U.S. economic growth with one 
being very specific about existing and potential applications. 

In Mr. Wisnowsky's view, the application of automation technology in- 
corporates the use of robots, computers, and data bases to create information 
manegement systemi, computer-aided design and computer-aided manufacturing 
systems, factory control systems, and "intelligent** manufacturing processes. 
He emphaslxed that these applications could not only improve output per-man-hour. 
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buc cottXd alto contrlbuta to the acooo«jlc*l production of a vtrlety of product* 

In Mil batches, t«proYe proAict quality, allow fatter reaponae to marterlala 

and proceaa changea, and pendt fuller uae of atallable capital, equipment, 

energy, and aaterlala. Furthermore, aa «amfacturlng needa change, "robota 

can be reprograM«ed and need not be acrapped when tooling production." In 

apeAlt« about the factory of the future, thla vitneaa co«nented, - ^ 

the real pro«lae of the factory of the future la to provide the 
appropriate balance of the efficiency of traditional Urge-acale 
operatlona, the flexibility of today'a robota on the ahlp floor, 
aod the ef factlveneaa of tonorrowta coaputer and Integrated 
Manufacturing ayateaa* 

The other witneaa who apoke about appllcatlona, George Munaon, delineated 
aeven «ajor arcaa where robota «lght be applied. Theae were: 

1. Spot weldli^ autocioblle parta aod bodlea; 

2. Loading and unloading iMchlne toola, die casting nachlnea, 
pr eaaea, etc*; 

3. Materlala handUi* and palletizing In diverse Induatrlea; 

4. Forge ahopa and foundrlea; 

5. Aaaeably work; 

6. Electrical and electronlca fabrication; and 

7. Arc welded fabrication. 

He Uluatrated ooat of theae appllcatlona by ahowlng flla cllpa of different 
Induatrlal robota In operation. Hot only were the depicted operatlona deacrlbed 
but soae lapacta aod sdvantagea were alao dlscuaaed. 

Thla wltrfeaa alao deacrlbed quite will exlatlng InatalUtlona by aaylng 

that they are "lalanda of autoi*»tlon In which typically one robot tenda froa 

one to five aachlnea" and "the trend la to link aeveral auch workcella to produce 

an Integrated nana f act urlng ayatea which la uau^lly owre coat-effective." He 

elaborated further on trenda by aaylng: \ 

The advanced ayatcaa of the robot have the ability to aee aa well aa 

to coordinate Ita notion with two aovlng conveyora. The parta come 

rather randoaly down by conveyor and are looked at by a catiara and 

the Intelligence la tranaferred Into the robot 'a progran to Inatruct ^ 

It on what the orientation of a part la so that It can now place theae 

parta In a regular faahlon. 
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It appaars that both wltaesses coaaldered robotics, a relatively aev 
tcdinology, essential to the autouted «aufacturla« process and the factory 
of tha future. In addition, both e«phasl2ed the capability of robots to 
perform a wide variety of tasks In a cost-effective aanner. Alaost no 
negative couants were expressed relative to the utility of the eaerglng 
Industrial technology. 

C- IMPACT or AUTOMATION OH INDUSTRIAL EMPLOYMEHT 

All three wltnasscs averred chat Industrial autoattlon will Inpact 
e«ploy.ent and jobs in the factory envlro«nt.^ The two witnesses representing 
Ipdustry appeared optimistic with respect to such lapact, while tha witness 
acting as a spokesperson for a union was tauch «ore cautious In predicting such 
an lapact. 

Mr. Minson stated that the effects of automation on the Industrial work- 
place has already bean quite positive. "KlUlons of new jobs have been created 
while at the ssm tlae the Industrial worker's lot has vastly iaproved." in 
fact, he Mentioned that the robotic Industry Is probably responsible for 10,i)00 
nw Joba and Is expected to grow at about 35 percent a year over the decade of 
the 1980s. This growth, together with expected Increases In factory productivity, 
should gtnarate not only aora >oba but better ones,r he reaarked. 

The testimony of Dennis Wlsnowsky revealed a perspective alallar to that 
of the above witness. To hla Industrial automation Is not the cause of memploy- 
aant— in the auto Industry or elsewhere. He mentioned that the 20,000 or so 
robots at work in American factor lea may have cauae4 aome job displacement, 
but aUo have created many new Joba. Further, he stated that "one reaaon 
for high unemployment is that robots do not exist In greater numbers." To 
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illu»tr«te «ad v«lid«ce hi« j>oint of view, the witne«« noted that ln«the 19^0« 
there were warnings that coaputera would cauae aaaa ti^eaployment and that the 
oppoaite turned out to be true. In addition, Mr. Wlanowaky quoted a congresaional 
ataff econooiat, Richard K. Vedder, in a report to the Joint Econooic Coaaittee 

of Congreaa: 

"♦■ 

Hlatory ahowa that labor-aaving techniquca have led to improved 
living atandarda, higher real wagea, and eaplbyaent growth. Robotlca 
will raise productivity and with that, the naterial rcwarda to en- 
ployera and eaployeea alike. 

« The witness froa the International Aaaociation of Machinists and Aeroapace 

Workers remarked tbst his aost iaportsnt concern in industrisl automation waa 

to ensure national full eaployment and to help initiate programs to aaaiat in 

doing ao. He teatified that: 

With full eaployaent, busineaa would be encouraged to innovate, 
to introduce new technology, aince there would be a market for 
their product a. In the absence of full employment, however; rapid 
and thoughtleaa technological change can only exacerbate aocial 
probleaa, eapecially through the diapla cement of workera— particularly 
mlnoritiea and women who are juat beginning to achieve job levela 
which permit then to enjoy the beneflta of technology. 

J^. Bittle'a renarka alao reflected the view 'that the emerging robota and 

other elect ronlca -based devices being hsiled as tioessvers could ess ily result 

in high uneaployoent if their introduction was not csrefully plsnned by sll 

parties involved. For example, "layoff a po^ld ^ avoided provided any neceasary 

reduction in force ia permitted to take place gradually through natural 

attrition — voluntary qulta, retireaenta, and deatba." 

D. TRAINING AW) RETRAINING INDUSXRIAL WORKERS 



Txaining and retraining waa another prevalent t^ieme in the' teatlraony of 
the witneaaes in thia part of the hearing.^ There appeared Co be a conaensua V 
that, the r*al iaaue regarding blue-colUr workera* in a technologically advancing 
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ecoc^oay w»« crslnlafnoc in cenu of roboci per le but, aore broidly, in ccnu 
of letrolog to undertc«nd end service «11 Che •ophltclciced coaputer-d riven 
•achloe« chat vlll be <ppe«rlng In Che aanuf acCurlnf proceaa. In one w«y or 
«ooCher, «11 nade reference co Che kind* of people ch«C vlll be needed , Including ^ 
•killed cechnlclant, coapuCer prograaoMrt, IndutCflal dealgoer«, cucoaaclon In- 
scniccorsy aalncenance experCi, narkeClng personnel, «nd aany dlfferenc cype« 

I 

of engineers. [ 

Mr. Hunson scaced: ^ 

New prograas are required Co develop Che required curricula, 

parclcularly sC che vocsclonal school level.. Furcher, subsidies 

or cax breaks should be considered for In'planC, on-Che-Job 

crslnlng as well ss for coapsnysupporced oucslde progrsas. ^ 

Mr. Wlsnowsky polnced ouC ChaC Che workplace Is undergoing slgnlflcsnC 
chsnges snd, consequenCly , s cercaln porclon of Che worker's Cine should be * 
devoced Co crslnlng. He suggesced che posslblllcy of building crslnlng rlghCs 
Inco Che wsge scrucCure as vscsclons snd ocher fringe beneflCs sre codsy. 

According co Mr. BlCCle, since new forms of work will be InCroduced by 

cechnology inCo che faccory envlronaenC, workers hsve Co be given che oppor- 

CiinlCy CO acquire che knowledge and skills necessary co adapc Co chls environ- 

menC. In sddlclon, he scressed ChaC cralnlng should be exsalned wlchln a 

larger concexc Chan has been coaaon In Che pasc. He noced thac: 

There will be slCusclons where elcher Che new cechnology requires 
subs canClally fewer workers or presenC employees sre noc capable 
of successful recralnlng. In chese cases, Ic should be Che company's 
responslblllcy Co craln Che employee for Jobs noc necessarily relsced 
CO Che new cechnology per se. These jobs nay be wlchln Che exlsclng 
faclllcy or' sC ocher plsncs of Che coopsny or, ss a lasc resorc. In 
Che coanunlcy aC Isrge. 

\ 

( 
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E. COOPERATION TO ADVANCE INDUSTRIAL AUTOMATIOH , ^ 

In •ImlUr w«y«, each of the wlcne««e^ brought out the concep> of co- 
operation aoong different group* Involved In lndu«trl«l •utoattlon- All 
were receptive to the ide« of the public «ec»or »nd the private sector 
working clotely together In this «re«. 

Mr. Wl«now«k.y rcaaaended that our Nation cooblne the beat of acadeala» 

governnent, and Induatry to sponaor joint productivity prograas which would 

teat out factory autoaatlon Ideaa. He rcadnded the kubcoanlttee that this 

approach waa very aucceaaful In the apace prograa which alao created a nuaber 

of spin-off technologlea, producta, and even whole Induatrlea. In concluding 

hla teatlaony he reiterated the need for cooperation, by atatlng tha^ "we 

^ need to begin to change cur attitude about ourselves- The beat way to do 

thla la to pract^lce working together: governiient with Induatry with acadeala" 

\^Mr. Munaon *l«o brought out the neeU for cooperation near the end of 

hla teatlaony whea he apoke about leaderahlp rolea. ' He conaented that: 

The required leaderahlp [In Indtfatrlal autoaatlon] coaea not only 
froa the boardrooa— for long-range planning ... but froa Governaent— 
to encourage Inveataent In new equlpaent and new oethodologlea and ^ 
to provide Incentlvea for bold and rlaky actlona. It coaea alab 
froa an enlightened Ubor force ready and eager to be trained for 
and take on new Joba created by technological Innovation. 

/ 

Wllllaa Blttle advocated virtually the aaatf'acWciQa when he aald: 

The tine la now— for trade unlonlata, for governnent, for Induatry— 
to develop a atrategy for dealing with technological change In a 
creative aanner- • . . Through negotiation, eaployera and eaployeea 
can develop approachea that huaanlice both the workplace and the work 
Itaelf Including the Inpact of Innovation and new technology on 
workers' joba, earnloga, and futurea. ... We auat further recognize 
' lhat they (problem of automation) cannot be aolved by unlona or 
collective bargaining alone. ^ Rather, governaent, Induatry, and even 
the aclentlflc conaunlty muat join In the developaent of aoclal 
poUclea dealgned to aake working people the benef Iclarlea rather 
than the vlctlna of new technology. 
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Tht lapll'cicion of the «Sr*eatoC of all the witoettet, la this part of the 
hearing, on the need for all tocietal legaeati to work cooperatively to mlaiaize 
economic dlilDcatlon that could be caused by technological change, suggests that 
they would favor ipcressed 'attention to developing national policies on changes 
due to industriml autooatlon. ^ 

r. FEDERAL ROLES IH INDUSTRIAL AUTOMATIOH 

The need for the Federsl Governaent to play s part ^n industrlsl automation 
also received prio*rlty sttention by all three witnesses. Psrt of the potential 
Federal role was discussed above In teras of the need to work cooperatively 
with the prlvste sepeor- They slso enuperated other roles for the Federal 
Goverment. ^ 

Mr. Bittle advocated more* and better infomation on industrial autoaation 

and suggested s clearinghouse on innovation and technologies! change and its 

effects on the wclfsre of the Anericsn peop^^^lTjob skills, on training 

needs, snd on industry locstion ss s aeans of obtsining such information.. He 

stressed that such inforaation could be aade available to employers, to uniqns, ' 

t 

snd to others upon request and could signif icsntly contribute to solving 
problems that inevitably arise when autoaation technology is appliA to tf»e 
industrial workplace. Mr. Bittle implied that the correct facts would, help 
alleviate adversarial positions ^aken by labor, aanagement, and other concerned 
parties. 

From Mr. hiinson^'s point of view, the aajor role of the Federal Government 
is to establish policies which encourage ^nufacturers—lsrge and saall— to 
invest in sutoaation equipment. For example, he noted that tax breaks and 
subsidies cqutd provide incentives for the private sector to perform resesrch 
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sl«ed St developing new Mthodologles snd to ctrcy out sore ^technology trsns- 

fer« aaoQg various Industrie* «nd .discipline*. ^ <^ 

Hr» Wl«now«ky*« «ugge«tlons went further on the role of the Federal Coverti- 

Mot. He tttted thst In order to create a climate In which general econoaic 

grovch and growth In the nunbcr of Job* could occur, the Federal Covernoent 

should "provide caoney sod leadership for the creation of prograas and . • • 

try out'ldeaa In very big ways — approaching the magnitude of the apace progr*a * 

of the 1960a.'' This vitneaa alao recoanended tax Incentlvea or tax credlta to 

reward Inveataent In autoaatlon by oanuf acturlng flms and coaaented that theae 

should go beyond accelerated depreciation of capital equlpoent. "I believe that 

we ahould even conalder protection or direct aubsidlea for tl^ose Induatrlea 
f 

txperlenclQg unfair coapctltlon*" Finally, he auggeated that the Federal 
•'Covernnent encourage technology traiiafer along the llnea of the Stevenaon-Wydler 
Technology Innovation* Act of 1980. He noted that "tax dollara are pumped Into 
our Federal laboratorlea but conparatlvely little la done to coaoerclallze the 
producta and, proceaaea d6velo|>ed In thea* ^ 
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